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l.o INTRODUCTION 
Baseline water quality data collected by the New England 
Division (NED) from streams in the Dickey-Lincoln Project Area revealed 
sporadically high total mercury levels during 1975; concentrations as 
high as 10-13 ppb were regularly reported for water samples (1) These 
concentrations are an order of magnitude higher than natural background 
levels, which do not generally exceed 1 ppb. 
Based on these results, NED and Normandeau Associates (NAI) 
investigators evaluating the proposed hydroelectric reservoir's recrea-
tional fishing potential were concerned that elevated mercury levels 
might render reservoir sport fishes unsuitable for human consumption 
(2) Long-lived, carnivorous fish species have been consistently shown 
to harbor the highest mercury concentrations in a wide variety of aquatic 
and marine habitats (e.g. 3,4,5) We feel that the most popular game 
species in northern Maine lakes, including lake trout (Salvelinus 
namaycush), brook trout (S. fontinalis), and landlocked salmon (Salmo 
salar), are particularly vulnerable to bioaccumulation because of their 
comparative longevity (up to 13 yr for Maine lake trout, 11 yr for 
landlocked salmon, and 6-8 yr for brook trout) and piscivority (6) 
In a preliminary effort, brook trout captured from Project 
Area streams and lakes during June and September, 1976 were analyzed for 
total mercury content by N . E . D . Total mercury concentrations as high 
as 0.36 ppm wet weight were reported for muscle tissue fillets obtained 
from stream-dwelling brook trout typically 5-20 cm long and zero to 3 yr 
o l d . Concentrations as high as 0.66 ppm were reported for the older, 
larger specimens obtained from lakes (2), with this latter value ex-
ceeding the FDA action level of 0.5 ppm (3) A distinct positive re-
lationship between fish size and mercury concentration was observed, but 
not quantitatively evaluated in both stream and lake data (2) 
Preimpoundment studies by the New England Division indicated 
that the proposed Dickey Lake would be oligotrophic (1) Conditions of 
oxygenated hypolimnion, typical of most oligotrophic 
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New England lakes (7) and predicted for the proposed impoundment (2), 
have been shown to favor mercury recycling through methylation and, 
consequently, bioaccumulation of mercury in higher trophic levels 
(8,9) Furthermore, recent investigations have shown rapid assimilation 
of mercury by upper level carnivores in newly impounded reservoirs (10) 
These facts, coupled with the revelation that (a) high mercury levels 
resulting from atmospheric contamination were reported in Adirondack 
(NY) lake trout (11) and (b) that surface water contamination from 
aerial sources may also be significant in northern New England (12), 
prompted this investigation. 
2.0 METHODS OF STUDY 
The general study plan involved (a) re-analyzing those Project 
Area stream trout populations which the preliminary studies had identified 
as having the highest mercury levels, and (b) investigating mercury 
levels in lake trout and deep-water sediment cores from oligotrophic 
lakes in and near the Project Area (Table 1) Several strata within the 
sediment cores were analyzed to determine whether Project Area mercury 
levels, as recorded in the lake sediments, have increased appreciably in 
the recent past. Such an increase, if detected, could indicate anthro-
pogenic inputs. Conversely, a relatively stable distribution of mercury 
with sediment depth would suggest naturally-occurring accumulations. 
2.1 Field 
2.1.1 Sediments 
Sediment cores (^ 0.6 m) were collected from the two deepest 
locations in each study lake (Table 1) using a modified Davis-Doyle (13) 
piston corer. The core samples were extruded from the Lexan barrels, 
sectioned at 5 cm intervals, and transferred to acid-washed glass bottles 
with glass caps within 2 hr of collection. The samples were k e p t iced 
during transit and refrigerated (4°C) upon return to xaooratory. 
TABLE 1 NORTHERN MAINE LAKES SURVEYED FOR SEDIMENT AND LAKE TROUT MERCURY CONTENT DURING OCTOBER 1975. 
CORE 
LAKE WATERSHED TOWNSHIP(s) COUNTY AREA(ha) LAKE BASIN SAMPLE DEPTH (m) 
Umsaskis Allagash Til R13 Aroostook/ 495 North 18 
T10 R13 Piscataquis South 18 
Allagash Penobscot/ T8 R14 Piscataquis 1724 North 27 
Allagash * T7 R14 South 23 
(Big) Allagash T7 R12 Piscataquis 2157 North 37 
Eagle** T8 R12 South 24 
T8 R13 
T7 R12 
T7 R13 
T8 R12 
T8 R13 
T9 R13 
St. Froid Fish River Winterville Aroostook 971 North 18 
T14 R7 South 35 
Water from Allagash Lake actually contributes to both the Allagash and Penobscot Rivers 
since construction of a dam and lock connecting Big Eagle and Chamberlain Lakes during the 19th century. 
Eagle Lake of the Allagash system is known locally as "Big Eagle" to distinguish it from another 
Eagle Lake in the Fish River System. 
w 
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2.1.2 Fishes 
Four lake trout from each study lake (Table 1) were captured 
by gill netting. Specimens were iced and transported to shore, where 
they were weighed, measured, sexed, and a scale sample taken for later 
age determination. Boneless fillets were then removed from both sides 
of the specimens, placed in acid-washed glass jars, and frozen for 
transport. 
Four brook trout from each of the following ten Upper Saint 
John watershed streams were captured by hook and line: Conners Brook, 
Depot Stream, Campbell Branch, Brown Brook, Two-mile Brook, Pocwock 
Stream, Chimenticook Stream, Houlton Brook, Wiggins Brook, and Negro 
Brook. Whole fish were placed immediately into acid-washed glass jars 
and iced until they could be frozen for transport (usually <8 hr) 
2.2 LABORATORY 
An IL 251 atomic absorption spectrophotometer with deuterium 
background correction and a rapid response IL 114 recorder were employed 
for all total mercury analyses (cold vapor method) following USEPA pro-
cedures (14) All instrument settings were those recommended by the 
manufacturer (15) Primary standards were prepared from Fisher Mercury 
Standard (mercuric chloride) 
2.2.1 Sediments 
Each sediment sample was homogenized with a spatula and halved 
One half was dried at 55°C, gently ground in a porcelain mortar and 
pestel, and stored in a plastic vial. The other half was frozen for 
later reanalysis if necessary. 
Duplicate 0.5 g samples of the dried, ground sediments were 
weighed into 125 ml flasks, and 10 ml distilled water was—added Aftas 
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digestion in aqua regia (14), sample volumes were brought up to 100 ml 
with distilled water and analyzed for total mercury content. 
2.2.2 Fishes 
The frozen whole brook trout were thawed, measured, weighed, 
sexed, and a scale sample was taken for age determination. Skinless 
fillets were than removed from each specimen, homogenized in a glass 
b l e n d e r , and returned to their containers in the freezer. The lake 
trout fillets were similarly thawed, skinned, homogenized, and re-
frozen. Homogenized fish samples were subsequently thawed only as needed 
for analysis. 
For total mercury analysis, ^5.0 g (wet weight) of homogenate 
was digested in nitric and perchloric acids, and the sample volume 
bought up to 100 ml with distilled water (16) Some of the smallest 
brook trout samples had to be combined during homogenation to provide an 
adequate sample. 
Brook trout and lake trout scales were dried, placed between 
glass slides, and read at M 3 X with a microprojector to determine each 
specimen's age (17) 
2.2.3 Quality Assurance 
In addition to the normal NAI quality assurance program (18), 
the following measures were taken to determine the accuracy and precision 
of results: (a) Sediment results listed in this report represent a 
minimum of one determination per flask, two flasks per sample (except 
brook trout) Duplicate determinations (same flask) were made on 
approximately 27 percent of all samples. While the two flasks for each 
sediment sample were generally run in the same batch (i.e., same digest, 
same instrument-day), approximately 21 percent were run in different 
batches; (b) each lake trout sample (2 fillets per fish) was analyzed 
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separately, and duplicate flasks were routinely analyzed in separate 
batches for all fish analyses; and (c) USGS Standards W-l and M A G - 1 , 
Illite No. 35, and National Bureau of Standards orchard leaves were 
digested and analyzed as control checks. 
3.0 RESULTS AND DISCUSSION 
The results of all analyses are appended to this report. High-
lights and general trends are reported and discussed in the following 
paragraphs. 
3.1 QUALITY ASSURANCE 
Results of USGS, N B S , and Illite N o . 35 standards analyses 
indicate close agreement with published values (Table 2) 
TABLE 2. ANALYSIS OF STANDARDS 
Standard NAI VALUE VALUES FROM LITERATURE 
USGS W-l (diabase) 0.21 0 . 2 4
1 
0.225
2 
USGS MAG-1 (marine mud) 0.07 NA 
Illite N o . 35 0.16 0.158
1 
NBS Orchard leaves* 0.19 0.155
3 
1
 Cranston and Buckley, 1972, Table 1. (19) 
2
 U S G S , 1976, Table 107 (20) 
3
 National Bureau of Standards, 1971 (21) 
NA Not Available 
* Perchloric acid digest 
Similarly, the replication analyses (Table 3) indicate an acceptable 
level of precision. N o t e , however, that replicability may decrease for 
lake trout as the amount of fish flesh used in a given sample falls 
below ^5g (Table 3, lake trout. Eagle Lake No. 1) 
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TABLE 3. REPLICATE SEDIMENT, LAKE TROUT, AND BROOK TROUT ANALYSES. 
SEDIMENT SAMPLES 
" CORE BATCH FLASK [HgJ 
LAKE BASIN STRATUM(cm) NO. NO. (ppm dry wt) 
Allagash North 2 5 - 3 0 4 B 2 1 0.16, 0.18 
4 A17 0.17 
4 A14 0.13 
Allagash South 2 5 - 3 0 4 A3 0.24 
4 A2 0.28 
3 A20 0.23 
LAKE TROUT SAMPLES 
SPECIMEN SAMPLE 
LAKE NO. Wt. (g) 
St. Froid 2 5.05 
Umsaskis 3 5.23 
3 5.15 
3 5.08 
Allagash 2 5.91 
Eagle 1 5.37 
1 5.30 
1 2.38 
1 1.25 
1 .48 
1 8.16 
1 9.06 
1 9.01 
1 10.04 
1 8.14 
1 9.98 
1 2.20 
1 4.20 
1 5.10 
1 3.90 
1 5.08 
4 5.02 
4 5.35 
4 5.07 
BATCH FLASK [Hg] 
NO. NO. (ppm wet wt.) 
2 A3 0.46, 0.45, 0.41 
1 A13 0-66 
1 A23 0.61 
9 A20 0.50 
9 All 1.01, 0.97 
2 A12 1.56 
10 A5 1.50 
6 A16 1.00 
6 A2 0.87 
6 A3 0.57 
11 A21 0.72, 0.76 
11 A20 1.01, 1.07 
11 A8 0.96, 1.00, 1.01 
11 A27 0.66, 0.69 
11 A25 1.02, 1.05 
11 A28 1.00, 1.02, 1.04 
12 A12 0.45, 0.42 
12 A15 0.74, 0.80 
12 A22 0.92 0.97 
12 A24 0.93, 0.93 
12 A26 0.86, 0.83 
3 All 2.05, 1.97 
3 A13 1.46 
10 B3 2.03 
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TABLE 3 (Continued) 
BROOK TROUT SAMPLES 
SPECIMEN SAMPLE 
STREAM NO. WT.(g) 
Depot 1 5.27 
Twomile 1 5.44 
4 5.36 
4 5.24 
Chimenticook 3 5.34 
3 5.15 
BATCH FLASK [Hg] 
NO. NO. (ppm wet wt) 
3 A1 0 . 1 3 , o.io, o.io 
4 A2 0 . 0 7 - 0 . 0 6 
5 B6 0.18 
5 A6 0.06 
4 B3 0.11 
4 A7 0 .08 
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3.2 LAKE SEDIMENTS 
In general, total mercury concentrations were higher near the 
surface of the sediment samples than at depth (Table 4). Concentrations 
tended to decrease gradually with depth within each core. 
TABLE 4. AVERAGE NEAR-SURFACE AND NEAR-BOTTOM TOTAL MERCURY CON-
CENTRATIONS (ppm dry wt) IN PROFUNDUAL SEDIMENTS FROM 
FOUR NORTHERN MAIN LAKES. 
LAKE: 
BASIN: 
Core Strata: 
Near-Surface 
Near-Bottom 
EAGLE 
NORTH SOUTH 
0.51 0.38 
0.32 0.28 
ALLAGASH 
NORTH CENTRAL 
0.23 0.45 
0.12 0.27 
UMSASKIS 
NORTH SOUTH 
0.35 0.81 
0.21 0.21 
ST. FROID 
CENTRAL SOUTH 
0.40 0.40 
0.29 0.25 
While these sediment mercury levels are not contaminated in comparison 
to values reported from locations near known sources of cultural imput, 
they do reflect some surface enrichment; the near-surface average for 
Umsaskis South (Table 4) seems especially high. Near-bottom averages 
for all lakes agree well with or are slightly higher than those reported 
for four non-calcareous Wisconsin lakes (22) However, background (pre-
cultural) mercury concentrations in sediments from Lakes Ontario, Erie, 
and Huron are significantly lower (23) The combination of slightly 
elevated surface concentrations, subsurface peaks noted for several 
cores (see appended data for St. Froid and Umsaskis cores), and the high 
levels at depth point towards high background levels supplemented by 
recent, low-level cultural enrichment. Due to a gradational chemical 
effect it is highly probable that the near-surface sediments would have 
shown mercury concentrations in excess of those reported here had smaller 
sediment increments been analyzed. 
As Table 4 illustrates, core-to-core variability within lakes 
was considerable. Since mercury is frequently bound to organic material, 
this variability may reflect differing sediment organic composition 
among lake basins. Organic content has also been shown to decrease with 
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sediment depth in Maine lakes (24), which may to some degree affect mer-
cury concentrations at depth but not total influx. 
3.3 BROOK TROUT 
Brook trout from 0 to 3 yr old weighing from 3 to 64 g (70 to 
199 m m total length) were obtained from Project Area streams. Mercury 
levels in boneless, skinless fillets ranged from 0.02 to 0.38 ppm; none 
exceeded the 0.5 ppm FDA action level. As in previous studies, higher 
concentrations were found in older, larger specimens. 
3.4 LAKE TROUT 
Pertinent aspects of the lake trout investigations are summarized 
in Table 5 for each of the four lakes studied. 
TABLE 5. 
LAKE 
RANGE OF AVERAGE MERCURY CONCENTRATIONS (ppm) IN LAKE TROUT 
SAMPLES AND RANGES OF TOTAL LENGTH (mm), WEIGHT (g), AND AGE 
(yr) OF SPECIMENS ANALYZED FROM FOUR NORTHERN MAINE LAKES. 
LENGTH WEIGHT AGE MERCURY CONCENTRATIONS (ppm) 
S t . Froid 
Umsaskis 
Allagash 
Eagle 
276-510 
275-382 
535-735 
523-668 
165-1600 2-5 
170- 425 2-4 
1446-3714 4-7 
1700-3050 5-6 
0.45 
0.50 
0.72 
0.71 
0.94 
0.78 
1.01 
2.00 
As with the brook trout, there was a general increase in mercury con-
centration with increasing size and age of specimens. 
Due to time and weather constraints, it was not feasible to 
obtain lake trout from a wide range of size classes from each lake 
fT.ble 5). As a result, there is only limited overlap of sizes among 
lakes, making it difficult to discern trends in mercury concentrations 
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between the lakes. However, the lake trout concentrations were uniformly 
high; most were higher than the FDA action level of 0.5 ppm for human 
consumption. 
3.5 SUMMARY AND CONCLUSIONS 
Sediment mercury concentrations higher than levels normally 
considered trace or background were encountered up to 80 cm below the 
sediment-water interface in samples obtained from four oligotrophic 
lakes in northern Maine. These lakes are in three different watersheds 
and are as far as 65 km apart. The values reported are far lower than 
levels reported elsewhere from contaminated sites. The distribution and 
magnitude of the sediment concentrations encountered suggest long-term 
diffuse mercury inputs to the lakes from the watersheds. In addition, 
concentrations up to twice as high in near-surface sediments as in 
sediments from deeper within the core samples suggest additional cultural 
inputs. A likely source would incude input from contaminated precipitation, 
as described for remote regions of NY (11) and NH (12) 
High mercury concentrations in lake trout from the study lakes 
indicate that mercury is also accumulated by the biota. Total mercury 
in skinless, boneless fillets from most lake trout examined exceeded 0.5 
ppm; several of the larger specimens contained ^ 1 ppm, and one specimen 
from Allagash Lake contained ^ 2 ppm. 
Lake trout, because of their piscivority and comparative 
longevity, appear particularly effective in concentrating available 
mercury. These findings, coupled with the recent revelation that newly 
impounded reservoirs appear to become natural sinks for mercury during 
their early years (7), reinforce earlier suspicions (2) that mercury may 
accumulate to unacceptable levels in salmonid fishes introduced into the 
proposed Dickey Lake. 
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Unlike previous years' studies, mercury concentrations in 
brook trout from Project Area streams were uniformly low. The highest 
v a l u e recorded during this study was only 0.38 ppm. 
Because stream-dwelling brook trout are comparatively short-
lived, these results m a y reflect year-to-year variability in net mercury 
m o v e m e n t within the w a t e r s h e d s . Annual variability would probably not 
be reflected in the longer-lived lake trout; their longer term accumu-
lations would tend to smooth any annual or shorter-term p u l s e s . 
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APPENDIX TABLE A. MERCURY CONCENTRATIONS AND OTHER RELEVANT DATA 
FROM NORTHERN MAINE BROOK TROUT AND LAKE TROUT, 
OCTOBER 1977. 
Column No. Data Description 
Fish species: 1= lake trout; 2= brook trout 
3 
4 
5 
6 
7 
8 
9 
10 
11 - 13 
Locations: Lakes Streams 
1= St. Froid 
2= Umsaskis 
3= Allagash 
4= Eagle 
10= Pocwock 
11= Chimenticook 
12= Houlton 
13= Wiggins 
14= Negro 
5= Conners 
6= Depot 
7= Campbell 
8= Brown 
9= Twomile 
Specimen number (1-4 within each location) 
Specimen total length (mm) 
Specimen weight (g) 
Specimen sex: 1= male; 2» female; 3= juvenile 
Specimen age (completed annuli) 
Batch number 
Flask number 
Weight of sample digested (mg) 
Mercury concentration (ppm, accurate to two places; 
for example, Oil = 0.11 ppm) 
APPENDIX TABLE A. 
LAKE TROUT 
1 2 3 4 5 6 7 8 9 10 11 12 13 
1 01 1 393 0700 3 5 01 A01 0500 067 0 6 7 
1 01 1 393 0700 3 5 09 A15 0503 063 
1 01 2 276 0165 3 2 02 A03 0505 046 045 041 
1 01 2 276 0165 3 2 09 A16 0571 053 
1 01 3 312 0300 3 4 01 A18 0548 057 
I 01 3 312 0300 3 4 11 A23 0496 051 057 
1 01 3 312 0300 3 4 11 A10 0664 055 055 
1 01 4 510 1600 3 4 01 AOS 0530 094 
1 01 4 510 1600 3 4 10 A 13 0506 077 
1 02 1 309 0226 3 3 02 A 16 0515 071 
1 02 1 309 0226 3 3 09 A21 0 5 8 4 0 4 7 
1 02 2 275 0170 3 2 02 A14 0526 0 5 9 
1 02 2 275 0170 3 2 09 B29 0554 051 
1 02 3 360 0325 3 4 01 A13 0 5 2 3 066 
1 02 3 360 0325 3 4 01 A23 0515 061 
1 02 3 360 0325 3 4 09 A20 0508 050 
1 02 4 382 0425 3 4 01 A l l 0517 078 
1 02 4 382 0425 3 4 09 A17 0512 071 
1 03 1 535 1446 1 6 I 02 A22 0525 095 
1 03 1 535 1446 1 6 09 A07 0530 072 
1 03 2 588 1956 1 6 02 A23 0518 072 
1 03 2 588 1956 1 6 09 A l l 0591 101 097 
1 03 3 560 1729 1 6 02 A17 0536 0 6 8 
1 03 3 560 1729 1 6 09 A22 0525 042 
1 03 4 735 3714 1 7 01 A21 0513 083 
1 03 4 735 3714 1 7 09 A 12 0573 100 
1 04 1 640 3225 1 6 02 A 12 0537 156 
1 04 1 640 3225 1 6 06 A02 0125 087 
1 04 1 640 3225 1 6 06 A03 0048 057 
1 04 1 640 3225 1 6 06 A16 0238 100 
1 04 1 640 3225 1 6 10 A05 0530 150 
1 04 1 640 3225 1 6 11 A21 0816 072 076 
1 04 1 640 3225 1 6 11 A20 0906 101 107 
1 04 1 640 3225 1 6 11 AOS 0901 096 100 101 
1 04 1 640 3225 1 6 11 A27 1004 066 069 
1 04 1 640 3225 1 6 11 A25 0814 102 105 
1 04 1 640 3225 1 6 11 A28 0998 100 102 104 
1 04 1 640 3225 1 6 12 A12 0 2 2 0 045 042 
1 04 1 640 3225 1 6 12 A15 0420 0 7 4 0 8 0 
1 04 1 640 3225 1 6 12 A22 0510 0 9 2 097 
1 04 1 640 3225 1 6 12 A24 0390 093 093 
1 04 1 640 3225 1 6 12 A26 0508 0 8 0 083 
1 04 2 6 3 4 3350 1 6 02 A20 0561 137 
1 04 2 6 3 4 3350 1 6 10 A18 0 5 4 6 071 
1 04 3 523 1700 1 5 01 A15 0 5 2 7 0 9 4 
1 04 3 523 1700 1 5 10 A15 0 5 9 7 101 
1 04 4 668 3050 2 6 03 A l l 0502 205 197 
1 04 4 668 3050 2 6 0 3 A13 a r\ 1 
0535 
n c n ? 
146 
203 
BROOK TROUT 
1 2 3 4 5 6 7 8 9 10 11 12 13 
2 05 1 126 0017 2 1 06 A20 0521 015 
2 05 2 155 0026 2 2 04 A03 0515 038 
2 05 3 106 0011 2 1 07 A04 0404 010 
2 05 4 128 0022 4 1 03 A04 0506 012 
2 06 1 165 0036 2 2 03 A01 0527 013 
2 06 2 146 0030 2 2 05 A05 0540 007 
2 06 3 199 0064 1 3 03 A05 0521 014 
2 06 4 124 0015 1 1 06 A18 0522 008 
2 06 5 158 0033 4 2 04 A21 0527 010 
2 07 1 161 0031 4 3 04 A20 0508 010 
2 07 2 091 0007 3 1 07 A14 0219 007 
2 07 3 136 0023 1 1 04 A 17 0500 007 
2 07 4 126 0018 1 1 04 A22 0509 010 
2 08 1 125 0019 1 1 05 A 15 0545 006 
2 08 2 111 0013 2 1 05 A13 0510 002 
2 08 3 071 0004 3 0 08 A l l 0063 013 
2 09 1 132 0021 2 1 04 A02 0544 0 0 7 
2 09 2 127 0020 2 1 05 A 14 0555 007 
2 09 3 115 0013 2 1 05 A01 0512 010 
2 09 4 163 0039 4 2 05 B06 0536 018 
2 09 4 163 0039 4 2 05 A06 0524 006 
2 10 1 093 0007 2 0 07 A01 0250 012 
2 10 2 123 0020 1 1 04 A 16 0516 009 
2 10 3 122 0017 1 1 04 A18 0515 0 1 4 
2 10 4 121 0017 3 1 05 A 12 0507 007 
2 11 1 183 0060 4 2 03 A 15 0510 010 
2 11 2 145 0028 2 2 05 A l l 0534 006 
2 11 3 152 0034 2 2 04 B03 0513 O i l 
2 11 3 152 0034 2 2 04 A07 0515 008 
2 11 4 183 0057 2 2 03 A18 0532 0 0 4 
2 12 1 146 0025 2 2 05 A l l 0556 003 
2 12 2 055 0002 3 0 08 A18 0073 008 
2 12 3 061 0002 3 0 08 A07 0062 005 
2 13 1 125 0019 2 1 06 A17 0 5 0 4 O i l 
2 13 2 136 0026 1 1 06 A07 0534 008 
2 13 3 112 0013 1 1 06 A22 0510 0 0 4 
2 13 4 101 0010 3 1 07 A13 0314 002 
2 13 5 121 0005 2 1 07 A06 0399 006 
2 13 6 0 9 4 0008 2 0 07 A05 0259 0 0 7 
2 14 1 075 0 0 0 4 3 0 08 A 15 0241 006 
2 14 2 0 8 1 0005 3 0 08 A21 0200 016 
2 14 3 070 0003 3 0 08 A12 0210 0 1 0 
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APPENDIX TABLE B. SEDIMENT MERCURY CONCENTRATIONS AND OTHER RELEVANT 
DATA FOR CORE SAMPLES TAKEN FROM FOUR NORTHERN 
MAINE LAKES, OCTOBER 1977 
Column No. Data Description 
1 Lake: 1= St. Froid; 2= Umsaskis; 3= Allagash; 4= 
2 Basin: 1= N (central in St. Froid L.) 
2= S (central in Allagash L.) 
3 Depth stratum (inches, midpoint of 2 inch section) 
4 Batch number 
5 Flask number 
6 Weight of sample digested (mg) 
7-8 Mercury concentration (ppm, accurate to two places 
for example, 036 = 0.36 ppm) 
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APPENDIX TABLE B. 
1 2! 3 4 5 6 1 4 8 
04 1 01 01 A05 030 051 051 
04 1 01 01 A l l 0 3 0 051 
04 1 03 01 A12 080 032 0 3 4 
04 1 03 01 A17 0 3 0 048 
04 1 03 03 A12 0 2 3 039 
04 1 05 01 A13 043 043 
04 1 05 01 A06 055 040 
04 1 11 04 A15 025 024 
04 1 11 04 A18 035 043 
04 1 11 09 A07 0 4 4 029 030 
04 1 11 09 A03 030 031 031 
04 1 17 04 A01 032 025 
04 1 17 04 A20 0 2 2 024 
04 1 19 11 A29 037 032 036 
04 1 19 11 A09 049 029 031 
04 2 01 08 A07 056 040 
04 2 01 08 A18 057 036 
04 2 03 08 A06 055 030 028 
04 2 03 08 AOS 036 032 
04 2 05 08 A02 055 033 034 
04 2 05 08 A l l 060 031 
04 2 13 07 A12 035 041 
04 2 13 07 A17 069 031 
04 2 23 07 A l l 046 035 
04 2 23 07 A01 047 036 
04 2 2 3 i 08 A14 033 028 
04 2 23 08 A 16 0 6 4 026 
04 2 31 08 A20 0 6 4 027 
04 2 31 08 A13 044 031 
03 1 01 03 A14 060 023 
03 1 01 03 A04 093 023 
03 1 03 06 A12 061 012 012 
03 1 03 06 A 1 5 0 4 4 010 
03 1 05 04 A07 061 0 1 4 016 
03 1 05 04 A05 091 015 
03 1 11 04 821 0 5 4 016 018 
03 1 11 04 A 17 048 017 
03 1 11 04 A14 043 013 
03 1 17 06 A07 050 O i l 
03 1 17 06 A04 0 5 4 010 
03 1 23 06 A18 0 6 9 013 
03 1 23 06 B21 041 012 
03 2 01 04 A06 O i l 047 
03 2 01 04 AO 1 038 038 040 
03 2 01 09 A 12 032 044 044 
03 2 03 04 A l l 0 1 9 027 
03 2 03 04 A04 0 0 9 023 
03 2 05 04 A22 015 034 
03 2 05 09 A13 0 3 5 030 030 
03 2 05 09 A l l 045 026 030 
03 2 11 03 A20 045 023 
03 2 11 04 A03 0 2 5 024 
1 2 3 1 4 5 6 7 8 
03 2 11 04 A02 053 02B 
03 2 17 03 A18 077 029 
03 2 17 03 A16 053 027 
03 2 23 03 A15 100 028 0 2 8 
03 2 23 03 A13 071 026 
01 1 01 06 A01 052 035 
01 1 01 06 A14 040 033 
01 1 03 07 A02 041 043 
01 1 03 07 A04 050 0 4 0 
01 1 05 07 A14 047 0 3 9 
01 1 05 07 A07 035 041 
01 1 11 07 A16 040 0 3 4 0 3 4 
01 1 11 07 A06 0 3 4 037 0 3 7 
01 1 15 07 A15 066 029 
01 1 15 07 A20 034 040 
01 1 15 10 B09 053 022 0 2 3 
01 1 15 10 832 050 021 
01 1 19 07 A05 051 029 
01 1 19 07 A18 064 0 2 9 
01 2 01 06 A22 045 035 
01 2 01 06 A13 041 035 
01 2 03 11 A l l 049 043 0 4 4 
01 2 03 11 A26 047 038 0 4 0 
01 2 05 06 A20 054 0 3 5 
01 2 05 06 A l l 030 0 3 1 
01 2 11 06 A03 058 028 
01 2 11 06 A05 045 0 3 0 
01 2 17 06 A02 0 5 4 0 2 5 
01 2 17 06 A17 040 0 2 4 
01 2 23 06 A16 049 0 2 5 027 
01 2 23 06 A06 047 032 
01 2 23 07 A03 053 036 
02 1 01 10 A06 020 032 
02 1 01 10 A02 033 036 038 
02 I 01 08 A17 043 0 4 0 
02 1 03 09 A14 040 036 
02 1 03 09 A17 049 035 
02 1 05 09 A02 053 035 
02 1 05 09 A18 040 032 
02 1 15 09 A20 035 027 
02 I 15 09 A05 092 025 
02 1 23 09 A22 060 024 
02 1 23 09 A16 035 023 
02 1 31 08 A12 103 018 
02 1 31 08 AO 1 049 0 2 4 
02 2 01 10 A18 055 067 0 7 0 
02 2 01 10 A12 039 073 0 7 4 
02 2 01 11 A22 006 076 0 8 4 
02 2 01 11 A19 018 083 086 
02 2 03 10 A20 049 0 2 4 026 
02 2 03 10 A04 045 024 0 2 5 
02 2 05 10 A16 042 026 0 2 8 
02 2 05 10 A02 050 0 2 8 
02 2 15 10 A22 079 022 0 2 2 
02 2 15 10 A03 036 028 028 
02 2 23 10 A07 0 4 5 021 0 1 8 
02 2 23 10 A17 0 4 4 0 1 9 0 2 0 
02 2 31 10 A14 0 4 9 0 2 4 0 2 4 
02 2 31 10 A l l 043 020 0 2 1 
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INTRODUCTION 
In September, 1977, an aquatic insect survey of the St. John River 
drainage was conducted. The objectives were to provide information on the 
existing fauna in the area of the proposed Dickey-Lincoln School Lakes 
Project and to form the basis for predicting changes in the existing fauna 
should Implementation of the proposed project take place. Observations on 
the physical and chemical characteristics of the drainage have been docu-
mented elsewhere and were not repeated in this study (USACE 1977a, 1977b). 
The only existing information on the fauna of the area comes from a 
survey of organisms in the gut content of brook trout taken from the St. 
John River drainage between the Little Black River and Fort Kent in 1975-
1976 field sampling (USACE 1977b). Trotsky (1972) provided information on 
the fauna of the Allagash River. 
METHODS 
Because of the Inaccessibility of the area resulting from the absence 
of roads and the limited time available (collections were made from 18 sites 
between September 22 and September 25, 1977), the survey was made by three 
canoe parties simultaneously collecting from different areas of the water-
shed. Each party consisted of four persons and two canoes. One party col-
lected from the sites along the upper St. John River, the second party from 
sites along the Big Black River, and a third party from sites on the Little 
Black River area and from the area below the site of the proposed Dickey Dam. 
The lateness of the season and the limitation of time confined the sur-
vey to the collection of the aquatic forms. The choice of sampling equip-
ment and method of sample storage was limited by the available space as the 
survey crews carried with them maintenance equipment and food. All of the 
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18 sites were sampled quantitatively except Site 6. At the flowing water 
sites with rocky substrates (all sites except 6 and 18) the quantitative 
sample consisted of 6 Surber square foot samples. This sampler is designed 
to give an estimate of the standing crop or number of organisms occurring 
in a 1 sq. ft. area of flowing water substrate. It can only be used in 
flowing water situations because the investigator depends on the current to 
carry the organisms produced by disturbing the stream substrate into a mesh 
bag from which they are later retrieved. This type of sampler is used at 
depths between 1/2 and 1 1/2 ft. At Site 18, a pond with a silt substrate, 
the quantitative sample consisted of 6 one yard sweeps with an aquatic net. 
At all sites a qualitative sample consisting of a thorough search of the 
area with an aquatic sweep net and a search of rocks, logs and aquatic vege-
tation was made for aquatic insects. Quantitative samples were preserved in 
5% formalin in Ziplock plastic bags which were in turn stored in covered 
plastic buckets. Organisms from the qualitative samples were sorted in the 
field and placed directly in vials of 70% ethyl alcohol. 
In the laboratory the organisms in the quantitative samples were sep-
arated from the debris and preserved in 70% ethyl alcohol. All the insects 
collected 
were Identified to species when possible. Where keys were not 
available for specific identification or the specimens were too small, they 
were identified to genus. The literature was reviewed to provide infor-
mation on the environmental requirements of the organisms to assist in pre-
dicting the effects of impoundment. Although the survey was aimed primarily at aquatic insects, a variety 
of 
non—insect macroinvertebrates were collected along with the insects. 
Because these organisms are important components of the aquatic ecosystem 
and frequently encountered in impoundments, they have been included in this 
report. 
R E S E R V O I R P L A N 
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Representative specimens have been deposited in the aquatic insect 
collection, Department of Entomology, University of Maine at Orono. 
SAMPLING SITES (Figure 1) 
The location and characteristics of each sampling site are reported 
below. Observations were made between September 22 and September 25, 1977, 
after a period of significant rainfall when the flow varied from 2,220 cfs 
on September 22 to 1,510 cfs on September 25 at the USGS guage at Dickey. 
Site 1: St. John River 
Location: 46*42'05"-69°43'05
M
-opposite Ninemile campsite which is located 
just below Ninemile bridge. 
Description: Surber and sweep samples were taken near the middle of the 
river where it was relatively shallow with a rubble substrate. Sweep samples 
were also taken in the same area and in emergent vegetation at the margin of 
the river in front of the campsite. 
Site 2: St. John River 
Location: 46°47'07"-69°35'35"at Seven Islands 
Description: The river was relatively wide and shallow in this area and was 
broken up by a number of islands. Surber and sweep samples were taken in 
one of the channels between the islands where the water was fast flowing with 
a rubble substrate. 
Site 3: Priestly Brook 
Location:46°49'30"-69°32'29- 20 ft. above the confluence with the St. John River. 
Description: The stream was about 9 ft. wide and had a gravel, mud substrate. 
Surber samples and sweep samples were taken in this area. Sweep samples were 
also taken in the vegetation at the stream margin. 
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Site 4: Big Black River 
Location:46°52'35"-69°39'43"-above the confluence with Shields Branch at 
"Bastford Rapids" 100 ft. below the St. Pamphile Road Bridge. 
Description: The river was about 30 ft. wide and had a moderate gradient 
with a predominantly coarse rubble substrate where the Surber and sweep 
samples were taken. Sweep samples were taken in the eddies and through 
the vegetation at the stream margin. 
Site 5: Shields Branch (Big Black River) 
Location: 46°56'3r
,
-69°39'05" 
Description: The river was slow, meandering and about 30 ft. wide in this 
area. Surber samples were collected in rubble and sand substrate under the Seven 
Co. bridge. Sweep samples were collected from the same area and from areas of 
mud substrate, vegetation (Potomogeton sp. and Sparganium sp.) and in a 
temporary "oxbow" pond. 
Site 6: Big Black River 
Location: 46°54'58" - 69°34'14" 
Description: The river is slow, meandering and about 40 ft. wide in this 
area. Sweep samples were taken in vegetation (Potamogeton sp. Sparganium sp. 
and Eleocharis sp.) and mud. 
Site 7: Big Black River 
Location:46°57
1
03"-69°32'00"-1/2 mile below the confluence with Five Mile 
Brook. 
Description: The river was about 30 ft. wide and had a moderate gradient 
with a gravel substrate in this area. Surber and sweep samples were taken 
in the gravel substrate. Sweep samples were also taken in eddies and in 
vegetation at the river margin and associated with small, mid-stream islands. 
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Site 8: St. John River 
Location:46°57'53"-69°25'14"-1 1/2 mile below confluence w i t h Big Black River 
Descriptio n: Area was at the bottom of fast rapids w i t h large emergent rocks 
adjacent to a small sand beach on the south shore of the r i v e r . Surber and 
sweep samples were taken in a substrate of large rocks with sand and gravel 
between them. 
Site 9: Chimenticook Stream 
Location:47°02'48"-69°16'54"-100 feet above confluence with the St. John 
R i v e r . 
Description: The stream was about 20 ft. wide and had a moderate gradient 
with a gravel substrate. Surber and sweep samples w e r e also collected from 
vegetation at the stream margin. 
Site 10: Ouelette Brook 
Locatlon:47°04'59"-69°16' 54"- 50 ft. above the confluence w i t h the St. John 
R i v e r . 
Description: The stream was about 5 ft. wide and had a moderate gradient 
with a slate, gravel substrate. Surber and sweep samples were collected in 
the gravel substrate. Sweep samples were also made in the vegetation at the 
stream m a r g i n . 
Site 11: Little Black River (Campbell Branch) 
Location: 47° 12
1
 46"-69°24' 08'i-adjacent to the gravel p i t . 
Description: The stream was about 12 ft. wide with a rubble and sand s u b s t r a t e . 
Surber and sweep samples were collected from riffle a r e a s . Sweep samples 
were also taken in pools and among detritus and vegetation at the stream m a r g i n . 
Site 12: Rocky Brook 
Location: 47°12'46"-69°24'08"Easterly bend in Escort R o a d . 
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Description: This brook was about 5 ft. wide and had a substrate of rubble, 
sand and rocks covered with mosses. Surber and sweep samples were collected 
from this substrate. Sweep samples were also collected from the pools and 
vegetation at the stream margins. 
Site 13: Little Hafey Brook 
Locationj_47° 14
1
 26"-69°12' 56"-above bridge and beaver flowage 
Description: The brook was about 7 ft. wide. The substrate was gravel in 
the riffle areas where Surber and sweep samples were collected. Sweep sam-
ples were also collected from pools with sand substrate and from vegetation. 
Site 14: Little Black River 
Location: 47°07'26"-69°Q5'54"-above bridge near the confluence with the St. 
John River. 
Description: Surber samples were collected from riffle areas of cobble, 
rubble and some larger rocks. Sweep samples were collected from pools below 
the riffles and from vegetation at the stream margin. 
Site 15: St. John River 
Location: 47
o
06
,
43"-69°05'15
, l
opposite the landing downstream from the bridge 
in Allagash. 
Description: Surber samples were collected from a riffle area on the south 
side of the river. Sweep samples were collected from backwater areas near 
the shore aid among vegetation at the river margin. 
Site 16: St. John River 
Location: 47°05
,
08
l ,
-69°02
,
24
l l
at confluence of Allagash and St. John River, 
behind the school. 
Description: The substrate in the area where the Surber samples were taken 
in riffle areas, areas of grass and the river margin where willows hung into 
ttte water. 
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Site 17: St. John River 
Location:47°06'43"-69°05'15"-behind Lincoln School 
Description: The substrate in the area where the Surber samples were taken 
was cobble and rubble with larger rocks and holders. Sweep samples were 
taken in the channels between islands in the area and in a shallow
 t
backwater 
area. 
Site 18: Falls Pond (Big Falls Pond) 
Location:47"09'48"-69°04'08"-Fall Brook Lake Road 
De scription: This was a 263 acre pond with an average depth of about 5 ft. 
and a muck substrate. Emergent vegetation surrounded the pond and occurred 
in patches at the center of the pond. Quantitative sweep samples were taken 
at a depth of about 3 ft. and qualitative sweep samples were taken in the 
emergent vegetation along the south shore of the pond. 
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RESULTS 
PLECOPTERA (Stoneflies) Terry M . Mingo 
Plecoptera nymphs were collected with Surber samplers and sweep nets 
from all sites except Site 18. 
genera 
The distribution and abundance of species in 13/ collected is recorded 
in Table 1. The principle keys for identification were Hitchcock (1974), 
Surdick and Kim (1976). and Hilsenhoff (1975). Additional references for 
specific groups are included in the bibliography. 
CAPNIIDAE 
Paracapnia Hanson 
]?. sp.-Only one specimen of an unidentified species was collected at 
Site 4. 
CHLOROPERLIDAE 
Alloperla Banks 
Nymphs of this genus are carnivorous and characteristic of rapidly flow-
ing water. 
A . sp.-The smaller tributary streams - Sites 9, 11, and 13. 
LEUCTRIDAE 
Nymphs are detritus feeders among the gravel in fast, permanent streams. 
Leuctra Stephens 
L . ferruginea (Walker) ?-A single adult was collected at Site 7. 
Paraleuctra Hanson 
sara (Claassen)-Collected only at Site 10 but was abundant there. 
PERLID AE 
Stoneflies of this family are predaceous and characteristic of streams 
with fast currents. 
* 
? indicates tentative identification 
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Acroneuria Pictet 
A. abnormls (Newman)-Sites 2, 7, and 16. 
A. carolinensis (Banks)-Sites 2 and 14. 
A. sp.-Widely distributed. 
Neoperla Needham 
N. clymeme (Newman)-Sites 7 and 14. 
Paragnetina Klapalek 
P. immarginata (Say)-A single specimen was collected at Site 9. 
Phasganophora Klapalek 
capitata (Pictet)-Sites 2, 4, 9, 11 and 15. 
Nymphs of this species are reported to be abundant in rivers having a 
rocky substrate and a fast current. 
PERLODIDAE 
The Perlodidae is one of the most abundant and widespread families. 
Nymphs occurred in a variety of habitats and were widespread in the study 
area. 
Isogenus Newman 
Nymphs are reported to be predaceous. 
sp.-Widespread in the study area. 
Isoperla Banks 
Nymphs of this genus are reported to be either predaceous or plant and 
detritus feeders. In this study they were confined to the small tributary 
streams. 
I. spp.— Sites 2, 9, 10, 11 and 12. 
PTERONARCIDAE 
Allonarcys Needham and Classes 
Nymphs of this genus are usually reported from riffle areas of streams 
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with fast currents. 
A . blloba Newman-Sites 12 and 15. 
A . comstocki Smith-Sites 2, 7, 11 and 16. 
A . proteus Newman-Site 12. 
A . sp.-Site 12 
Pteronarcys Newman 
P. dorsata Say-Sites 9 and 14. 
This species is reported to feed on plant material that accumulates in 
eddies below rapids or riffles. 
TAENIOPTERYGIDAE 
All species in this family inhabit rivers and large streams. 
Taenlopteryx Pictet 
T. nivills (Fitch) ?-A single nymph was collected at Site 3. 
T. sp.-Site 3. 
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Table 1 . Numbers of Plecoptera collected at 18 sites in the St. John River area. 
Site 1 2 3 A 5 6 7 8 9 10 11 12 13 1A 15 16 17 18 
CAPNIIDAE 
Paracapnia sp. 1 
CHLOROPERLIDAE 1 1 2 2 1 
Alloperla sp. * 2 * 
LEUCTRIDAE 
Leuctra ferruginea ? (adult) * 
Paraleuctra sara 12 
PERLIDAE 
Acroneurla abnormis * * * 
A. carolinensis * 2 
A . sp. * 5 1 1 2 * 2 * 
Neoperla clymene 1 2 
Paragnetina immarginata 1 
Phasganophora capltata 1 2 1 1 2 
PERLODIDAE 
Isogenus sp. 3 3 * * * 1 A 1 1 2 * 1 2 * 3 
Isoperla sp. 1 * * * * 
PTERONARCIDAE 
Allonarcys biloba 1 * 
A. comstocki 1 * * 1 
A. proteus * 
A. sp. 1 
Pteronarcys dorsata 1 1 
TAENIOPTERYGIDAE 
Taeniopteryx nivilis ? * 
T. sp. * 
* indicates species collected only with the kick net. 
? indicates tentative identification. 
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EPHEMEROPTERA (Mayflies) Terry M . Mingo 
Ephemeroptera nymphs were collected from all 18 sites with both Surber 
samplers and kick nets. The majority were collected from lotic habitats. 
The distribution and abundance of species in 22 genera of Ephemeroptera 
collected is recorded in Table 2. The principle keys used for identifica-
tion were Burks (1953), Edmunds, Jensen and Berner (1976) and Needham, Traver 
and Hsu (1935). Additional references for specific groups are included in 
the bibliography. 
BAETIDAE 
Baetis Leach 
The nymphs occupy diverse habitats but appear to be restricted to flow-
ing water. The immature stages are unable to beat their gills and must 
therefore depend upon the current for respiration. 
_B. brunnicolor McDunnough ? - widely distributed - Sites 3, 12, 13, 16 
and 17 
J3. frontalis McDunnough?-St. John River - Sites 1 and 17. 
ji. quebecensis McDunnough ?- Chimenticook Stream - Site 9. 
_B. vagans McDunnough ?-Small to moderate streams - Sites 9, 10, 13 and 14. 
sp.-unidentified forms were widely distributed. 
Callibaetis Eaton 
The nymphs of this genus are found in benthic habitats such as ponds, 
lake margins and transient pools. The nymphs show very wide limits of toler-
ance and may occur in great numbers where vegetation is abundant. 
C. sp.-standing water habits - Sites 6 and 18. 
Centroptilum Eaton 
Nymphs are found in both lentic and lotic habitats. 
£ . sp.-widely distributed. 
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Cloeon Leach 
The nymphs of this genus are associated with vegetation in ponds and 
stream margins. 
C. sp.-Sites 1, 4, 10 and 17. 
Pseudocloeon Klapalek 
of 
Nymphs are found in shallow, fairly rapid water in all sizes^streams and 
rivers. 
sp-widely distributed in the St. John River and tributaries. 
BAETISCIDAE 
Nymphs occur in a variety of habitats ranging from small streams or 
large rivers. 
Baetisca 
jj. bajkovi Neave-Sites 8, 10, and 12. 
II. callosa Traver-Sites 2, 5, 12 and 14. 
ji. laurentina McDunnough-Sites 5 and 6. 
1$. sp.-widely distributed. 
1$. n. sp.-a nymph which appears to represent a previously undescribed 
species was collected at Site 12. 
CAENIDAE 
This family is adapted for existence in slowly flowing, silty environ-
ments. 
Caenis Stephens 
£ . sp.-present at Sites 5 and 7 and abundant at Site 18 (Falls Pond). 
EPHEMERELLIDAE 
Nymphs are found in a variety of habitats. 
Ephemerella Walsh 
E. (Ephemerella) aurivillii (Bengtsson)-Sites 9, 10, 12 and 13. 
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E^ . (Eurylophella) bicolor Clemens-widely distributed at river and 
stream sites 
E_. (Prunella) cornutella McDunnough - Site 11 
E. (Eurylophella) funeralis-McDunnough - Sites 5, 11, 12 and 13. 
E. (Ephemerella)subvaria McDunnough-widely distributed in the St. John 
River and tributaries. 
_E. sp.- at all sites except Site 18. 
EPHEMERIDAE 
The immature forms of this family live within U-shaped burrows in sand 
and or clay and are commonly referred to as burrowing mayflies. 
Ephemera Linnaeus 
The burrows of this genus are constructed in sand where there is a small 
admixture of silt. Stream habitats may vary from small creeks to large 
rivers. 
E^ . guttulata Pictat - Sites 4 and 7 
JE. sp.-Sites 4, 7, and 14. 
Hexagenia Walsh 
The nymphs appear to be restricted to substrates composed of soft mud 
or clay which is still firm enough to permit construction and maintenance 
of a burrow. The genus is not normally found in sand, gravel, rubble or peat 
substrates. 
H. sp. - Sites 3 and 12 
Litliobrancha McCafferty 
Nymphs are found in small brooks and streams which have substrates of 
mixed sand and silt. 
L. recurvata (Morgan)-tributary streams of the Little Black River - Sites 
11, 12 and 13. 
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HEPTAGENIDAE 
Nymphs of this family are found in almost any stream that has a firm 
substrate and is free of gross pollution. Most species occur in rapidly 
flowing water clinging to stones, rocks, or wood. 
Epeorus Eaton 
The immatures of this genus are found in shallow, cool or cold, rapidly 
flowing water attached to rocks, sticks or other firmly anchored material. 
E. pluralis (Banks) - Site 10. 
IS. sp.- widely distributed at flowing water sites. 
Heptagenia Walsh 
The nymphs are usually found under stones or among debris in shallow, 
moderately to rapid flowing streams and rivers. 
H. hebe McDunnough-Sites 2 and 13. 
H. marginalls Banks-Sites 9, 10 and 13. 
H. sp.-widely distributed. 
Rhithrogena Eaton 
This genus is found only in clean, swift water with a substrate of small 
rounded stones less than three inches in diameter. 
R. arnica Traver?-Site 9, 10, 11 and 13. 
R. uharl Traver?-Site 10. 
R. sp.-widely distributed. 
Stenacron Jensen 
S. interpunctatum Say-widely distributed. 
jj. sp.-widely distributed. 
Stenonema Traver 
The nymphs are usually found in moderately to swiftly flowing streams 
of all sizes. 
S. fuscum (Clemens)-widely distributed. 
S. vicarium (Waiker)-widely distributed. 
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S^ . sp.-widely distrubited. 
LEPTOPHLEBIIDAE 
Leptophlebia Westwood 
_L. nebulosa (Walker)-widely distributed. 
L. sp.-widely distributed. 
Paraleptophlebia Lestage 
Nymphs are common in shallow,fairly rapid streams and may also occur in 
large rivers. 
P. guttata (McDunnough)-Site 15. 
.P. moerens? (McDunnough)-Site 3 
_P. mollis-widely distributed 
_P. sp.-all sites except Site 18. 
METRETOPIDIDAE 
Metretopus Eaton 
M. borealis Eaton-widely distributed 
Often collected from vegetation along the margins of streams. 
POTAMANTIIIDAE 
This family has not previously been reported from Maine. 
Potamanthus Pictet 
_P. sp.-a single specimen was collected from Site 7. 
Isonchyia Eaton 
Species belonging to this genus are very strong swimmers and are usually 
found among tangles of vegetation or debris anchored in streams especially in 
areas of rapidly flowing water. 
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I. sadleri Traver?-Site 10. 
sp.-widely distributed. 
TRICORYTHIDAE 
Tricorythodes Ulmer 
Nymphs are found in streams which have a slow current. They occur amid 
fine sand and gravel substrates, in moss and other plant growth or on large 
stones. 
T. sp.-Sites 1 and 7. 
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Table 2 . Numbers of Ephemeroptera collected at 18 sites in the St. John River 
area. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
* 4 7 * * 
* * 
* 
* * * * 
4c 1 * * 2 4 8 A 1 
1 
* * * * * * * * 
* 1 1 * 
3 1 1 3 3 2 1 1 1 * * * 
* * 1 
* * * * 
1 * 
* * 1 * 1 * * * 2 
* 
* 1 
* * * * 
* * * * * * * * * 
* 
* * * * 
* * * * * * * 
10 9 13 3 6 * 15 3 8 13 4 35 25 72 3 3 * 
* 1 
* * 
1 * 
* * * 
2 
20 11 1 1 1 9 6 1 2 1 2 * 
1 1 
* * * 
* 14 * 7 1 1 6 * 
* * * 16 
2 
11 27 14 1 35 42 1 36 12 6 12 11 4 
8 * 9 6 1 * * 
* * * * 1 
* 7 * 4 1 1 * * 13 11 * * * 
1 1 * * 13 3 
34 20 3 6 7 5 7 1 1 1 9 2 4 20 
BAETIDAE 
Baetis brunneicolor ? 
B . frondalls ? 
13. quebecensis ? 
1$. vagans ? 
Ii. sp. 
Calllbaetis sp. 
Centroptllum spp. 
Cloeon sp. 
Pseudocloeon spp. 
BAETISCIDAE 
Baetlsca bajkovl 
B_. callosa 
IJ. laurentina 
IJ. sp. 
B. n.sp. 
CAENIDAE 
Caenis sp. 
EPHEMERELLIDAE 
Ephemerella aurivilll 
IJ. bicolor 
E. cornutella 
IS. funeralis 
IS. subvaria 
E. sp. 
EPHEMERIDAE 
Ephemera guttulata 
E. sp. 
Hexagenia sp. 
Lithobrancha recurvata 
HEPTAGENIIDAE 
Epeorus pluralis 
E. sp. 
Heptagenia hebe 
H . marginali8 
H . sp. 
Rhithrogena arnica 
R . uhari 
R . sp. 
Stenacron lnterpunctatum 
j>. sp. 
Stenonema fuscum 
vicarium 
S. sp. 
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Table 2 Continued. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
LEPTOPHLEBIIDAE 
Leptophlebia nebulosa * * * * * 
L. sp. * * * * 
Paraleptophlebia guttata 
P. moerens ? * 
* 
P. mollis * * * * * * * * * * * * 
P. If. 16 22 2 8 17 * 4 9 1 33 11 11 11 1 2 4 
* 4 
METRITOPODIDAE 
Metretopus borealis * * 
POTAMANTHIDAE 
Potamanthus sp. 1 
SIPHLONURIDAE 
Isonychia spp. 3 28 8 * * 11 5 10 * * * 
Isonychla sadleri 1 
TRICORYTHIDAE 
Tricorythodes sp. * 1 
* indicates species collected only with the kick net 
? indicates tentative identification 
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ODONATA (Dragonflies and Damselflies) Terry M. Mingo 
Odonata nymphs were collected with both Surber samplers and kick nets 
from both lotic and lentic habitats. They are predaceous. 
The distribution and abundance of species in 15 genera of Odonata col-
lected is recorded in Table 3. The keys used for identification were Needham 
and Westfall (1955). Walker (1953) and Walker and Corbet (1975). 
ANISOPTERA (Dragonflies) 
AESHNIDAE 
The nymphs are active climbers and are found on stems, stumps or any 
submerged surface. 
Aeshna Fabricius 
A . umbrosa Walker-Eastern part of the study area - Sites 12, 17 and 18. 
A . sp.-Sites 6, 12, 17 and 18. 
Boyeria McLachlan 
jj. vinosa Say-Tributary streams - Sites 4, 7, 9, 10, and 14. 
CORDULEGASTRIDAE 
Cordulegaster Leach 
Nymphs of this genus are reported from small woodland streams where they 
lie buried in the soft mud or sand. 
£ . maculatus Selys-Streams in the Little Black River drainage - Sites 
11, 12, and 13. 
CORDULIIDAE 
Helocordulia Needham 
H . uhleri Selys-St. John River - Site 15. 
Neurocordulia Selys 
N . obsoleta Say - St. John River - Sites 2 and 15. 
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GOMPHIDAE 
Gomphus Leach 
G. sp.-St. John River and Shields Branch - Sites 2, 5, 8, and 15. 
Hagenius Selys 
H. brevistylus Selys-A single specimen was found at Site 6. 
Hylogomphus Needham 
H. abbreviatus Hagen ?-Site 16. 
H . viridifrons Hine ?-Site 2. 
Ophiogomphus Selys 
This was the most widely distributed and frequently collected genus in 
the family. 
0. anomalus-St. John River - Sites 2, 8, and 15. 
0. aspersus Morse-St. John River - Sites 1, 2, 14 and 15. 
mainensis Packard-Widely distributed. 
0. sp. -Sites 4, 7, 8, 9. 14 and 16. 
Stylogomphus Needham 
Nymphs were collected from the smaller tributary streams. 
albistylus Hagen-Sites 4 and 11. 
parvulus Selys-Site 13. 
S_. sp.-Site 13. 
MACROMIIDAE 
Macromia Rambur 
M . illinoiensis Walsh-St. John River - Sites 8 and 15. 
Reported from large streams. 
M . taeniolata Rambur - Site 15. 
M . sp.-Sites 8 and 15. 
ZYGOPTERA (Damselflies) 
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CALOPTERYGIDAE 
Calopteryx Leach 
£ . aequabilis Say-Site 5. 
C. sp.-Site 5. 
The nymphs of this species are reported to occur in small to medium sized 
streams. 
COENAGRIONIDAE 
This family is reported from lentic habitats. 
Enallagma Charpentier 
IS. sp.-Deadwater areas of the St. John and Big Black Rivers and Falls 
Pond - Sites 1, 6, and 18. 
BIBLIOGRAPHY (Odonata) 
Needham, J.C. and M.J. Westfall, Jr. 1955. A manual of the dragonf lies of 
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Los Angeles. 615 p. 
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Vol. III. Univ. of Toronto Press. 307 p. 
28 
Table 3 Numbers of Odonata collected at 18 sites on the St. John River. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
ANISOPTERA (Dragonflies) 
AESHNIDAE 
Aeshna umbrosa * * * 
A. sp. * * * * 
Boyeria vinosa * * 1 3 * 
CORDULEGASTRIDAE 
Cordulegaster maculatus 1 * 1 
CORDULIIDAE 
Helocordulia uhleri * 
Neurocordulia obsoleta 1 * 
GOMPHIDAE 1 1 3 2 1 1 
Gomphus sp. 1 * * * 
Hagenius brevistylus * 
Hylogomphus abbreviatus * 
H. viridifrons ? * 
Ophiogomphus anomalus * * 2 
aspersus 1 2 * * 
0. malnensis 4 2 1 * * * * 
0. sp. 4 2 * 1 1 * 
Stylogomphus albistylus 1 * 
S_. parvulus ? * 
JS. sp. * 
MACRONIIDAE 
Macromia illinolensls * 
M . taeniolata * 
M sp. * * 
ZYGOPTERA (Damselflies) 
CALOPTERYGIDAE 
Calopteryx aequabilis * 
sp. * 
COENAGRIONIDAE 
Enallagma sp. * 4 18 
Nehalennia sp. 19 
* indicates species collected only with the kick net. 
? indicates tentative identification. 
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HEMIPTERA (Bugs) Terry M . Mingo 
Hemiptera were collected from 14 sites. Most of the genera were col-
lected with kick nets and were taken from areas having reduced water velocity 
such as Falls Pond and the deadwater area of Site 6. 
The distribution and abundance of species in 8 genera of adult Hemiptera 
is presented in Table 4. The principle keys for identification were Brooks 
and Kelton (1967) and Usinger (1956). 
CORIXIDAE (Water Boatman) 
Members of this family are found in nearly all ponds, lakes and streams 
especially where vegetation is present. Most species are phytophagous 
feeding on unlcellilar and filamentous algae with small protozoans and roti-
ferans included in the diet. 
CORIXIDAE - immature - Site 6 
Callicorixa White 
C. sp.-Site 15. 
Sigara Fabricius 
sp.-Sites 1, 5, 6, 17 and 18. 
Trlchocorixa Kirkaldy 
T . sp.-vegetation along the margin of the St. John River (Site 1), Falls 
Pond (Site 18) and abundant at Site 6. 
Unidentified nymphs - Site 6. 
GERRIDAE (Water Striders) 
Water striders occur on the water surface of ponds, lakes and quiet pools 
in streams, and are predaceous. 
Gerris Fabricius 
G . sp.-widely distributed. 
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NEPIDAE (Water Scorpions) 
Water scorpions inhabit shallow, stagnant, shady pools which usually 
contain much debris and decaying vegetation. They are predaceous. 
Ranatra Fabricius 
R. sp. - a single speciman was collected from Falls Pond (Site 18). 
NOTONECTIDAE (Backswimmers) 
Backswimmers inhabit bodies of standing water or quiet pools especially 
those with abundant vegetation and debris. They are predaceous. 
Buenoa Kirkaldy 
jB. sp.- Falls Pond - Site 18. 
MESOVELIIDAE (Water Treaders) 
Mesovelia Mulsant and Rey 
These insects are found on the water surface of ponds and other bodies 
of standing water, especially those covered with surface vegetation. 
M. sp.- Falls Pond - Site 18. 
VELIIDAE (Small Water Striders) 
These are surface dwellers and are predaceous on any small organisms 
occurring in their habitat including other inhabitants of the surface film 
as well as those that fall into the water. 
Rhagovelia Mayr 
They are commonly referred to as riffle bugs and are found in the swift-
test riffle areas of streams. 
R. sp. - widely distributed at flowing water sites. 
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Table 4 Numbers of Hemiptera collected at 18 sites in the St. John River 
area. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
CORIXIDAE 
Callicorixa sp. 
Sigara sp. 
Trichocorixa sp. 
Unidentified 
GERRIDAE 
Gerris sp. 
NEPIDAE 
Ranatra sp. 
NOTONECTIDAE 
Buenoa sp. 
M E S O V E L U D A E 
Mesovelia sp. 
VELIIDAE 
Rhagovelia sp. 
* 
* 
* 
* 
* 
* 
1 
* indicates species collected only with a kick net. 
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MEGALOPTERA. (Alderflies, Dobsonflies, Fishflies) Terry M . Mingo 
Megaloptera were collected from stream areas having moderate to rapid 
water flow with both Surber samplers and kick nets. The distribution and 
genera of Megaloptera 
abundance of species in 2 ^ collected is recorded in Table 5 The keys 
used for identification were Neunzig (1966). Ross (1937). and Tarter (1976). 
CORYDALIDAE 
Larval Corydalidae are found in many aquatic habitats especially those 
with coarse, rubble substrates where they can move about freely beneath the 
surface of the stream bed. The larvae are highly predaceous feeding on all 
types of aquatic insects. 
Nigronla Banks 
N . serricornis Say-Collected from a variety of streams with rocky sub-
strates - Sites 4, 7. 9, and 14. 
SIAL1DAE 
Sialis Latreille 
The larvae cannot be identified to species. 
S_. sp. - Widely distributed. 
Table 5 . Numbers of Megaloptera collected at 18 sites on the St. John River. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
CORYDALIDAE 
Nigronla serricornis * * * 3 
SIALIDAE Sialis sp. * 1 1 * 2 * 
34 
BIBLIOGRAPHY (Megaloptera) 
Neunzig, H.H. 1966. Larvae of the genus Nigronla Banks (Neuroptera: Cory-
dalidae). Proc. Ent. Soc. Wash. 68: 11-6. 
Tarter, D.C. 1976. Limnology in West Virginia. A lecture and laboratory 
manual. Marshall University Book Store. Huntington, W V . 249 p . 
Ross, H.H. 1937- Studies of Nearctic aquatic insects. I. Nearctic alder-
flies of the genus Sialis. 111. Nat. Hist. Surv. Bull. 21: 57-78. 
35 
TRICHOPTERA (Caddisflies) Terry M . Mingo 
Larval Trichoptera were collected with both Surber samplers and kick 
nets at the 18 sampling sites. 
35 genera 
Distribution and abundance of species in of Trichoptera larvae is 
V 
recorded in Table 6. 
The principle keys for identification were Ross (1944) and Wiggins (1976). 
Additional references for specific groups are included in the bibliography. 
BRACHYCENTRIDAE 
Larvae inhabit flowing water habitats and construct cases that frequently 
include plant material. 
Brachycentrus Curtis 
1$. sp.-widely distributed. Frequently collected in the St. John River. 
Micrasema McLachlan 
The larvae inhabit running water and often occur in small, cold streams. 
The cases are usually found on rocks or among clumps of aquatic mosses. 
M . sp.-Site 12. 
GLOSSOSMATIDAE 
Glossosoma Curtis 
The larvae inhabit cold, rapid streams and feed on periphyton and 
detritus. 
G . sp. - widely distributed and locally abundant. 
HELICOPSYCHIDAE 
Helicopsyche Hagen 
H . borealis (Hagen)-Sites 1, 2, and 7. 
HYDROPSYCHIDAE 
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The larvae are found in running water and construct nets for filtering 
food particles from flowing water 
Cheumatopsyche Wallengren 
The larvae are restricted to running water but may occur in streams 
having slow or rapid current. 
£ . sp.-widely distributed and locally abundant. 
Hydropsyche Pictet 
H. sp.-widespread in all flowing water sites. Generally abundant. 
Macronema Burneister 
M . zebratum (Walker)-St. John River - Site 2. It is reported to be 
characteristic of larger rivers. 
Parapsyche Betten 
P. apicalis (Banks)-Chimenticook Stream - Site 9. 
HYDROPTILIDAE (Micro-Caddisflies) 
The larvae of Hydroptilidae inhabit all types of permanent waters from 
cold springs to streams, rivers and lakes. They are among the smallest 
Trichoptera (2-3 mm in length) and are frequently overlooked because of their 
small size. 
Agraylea Curtis 
A. sp.-Site 6. 
Hydroptila Dalman 
.H. sp.-tributary streams - Sites 3, 4, 5, 7. 12 and 13. 
Ochrotrichia Mosely 
sp.-one larva was collected at Site 4. 
Oxyethira Eaton 
Larvae are known from standing water habitats and areas of reduced cur-
rent in rivers where they may ocqur among beds of aquatic vegetation where 
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they feed on filamentous algae. 
0. sp. - Sites 4, 6, 7, 14 and abundant at Site 18 (Falls Pond). 
LEPIDOSTOMATIDAE 
The larvae are detrivores and are frequently associated with accumula-
tions of leaf material. 
Lepidostoma Rambur 
Larvae have been reported from both lentic and lotic habitats. 
L. sp.-widely distributed in the St. John River and tributary streams. 
LEPTOCERIDAE 
Ceraclea Stephens 
sp.-western area - Sites 2, 4, and 7. 
Mystacides Berthold 
The larvae are reported to feed upon both plant and animal material and 
construct cases composed of sand grains, shell fragments and plant material. 
M . sepulcharlis (Walker)-Sites 5 and 8. 
M . sp. - Sites 5 and 8 and abundant at Site 18. 
Nectopsyche Muller 
N . albida Walker ?-Sites 1 and 18. 
Setodes Rambur 
S. sp.-one larva was found at Site 4. 
Triaenodes McLachlan 
These larvae construct slender, tapering cases of plant material which 
are arranged in a spiral around the case. They move freely among beds of 
submerged aquatic vegetation on which they feed. 
T . aba Milne ?-Falls Pond - Site 18. 
3d 
L1MNEPHILIDAE 
Larvae are reported from a wide range of habitats. The primary food 
resource appears to be plant materials. 
Apatania Kolenati 
A . sp. - Sites 1, 3 and 15 
Grammotaulius Kolenati 
Larval cases are constructed from short lengths of sedges or similar 
leaf material. 
G. sp. Site 13 
Hydatophylax Wallengren 
Larval cases are constructed of leaf fragments or bulky pieces of weed. 
H. sp.- widely distributed in St. John River and tributary streams. 
Limnephilus Leach 
Larval cases are constructed of sand grains, pebbles, bark, wood or leaf 
fragments. Larvae are reported to inhabit chiefly lentic habitats such as 
ponds and stream margins. 
!L. sp.-Sites A and 5. 
Nemotaulius Stephens 
N. hostilis (Hagen) - Sites A , 6, and 18. 
Larvae of this species are reported from areas of reduced flow especially 
small ponds where there is a dense growth of aquatic plants. 
Psychoglypha Ross 
P. subborealis (Banks)-Sites 6, 12, and 13. 
Pycnopsyche Banks 
Larvae inhabit cool, woodland streams or small rivers particularly in 
areas with deciduous forests. They are important processors of the autumn 
leaf fall and are often associated with accumulations of leaves and other 
organic detritus in the slowly flowing parts of streams. 
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P . sp.-Sites 5 and 13. 
ODONTOCERIDAE 
Psllotreta Banks 
Larvae are reported from the riffle areas of both large and small streams 
where they feed primarily on plant materials ingesting pieces of vascular 
plants, fine organic particles and algae. 
P . sp.-Sites 7, 14, 15 and 16. 
PHILOPOTAMIDAE 
Species belonging to this family inhabit running water where the larvae 
live on the under side of rocks where they construct elongate, sack-like silk 
capture nets. 
Chimarra Stephens 
C. aterrima Hagen-Sites 4, 7, 9, 14 and 15. 
This species has been reported to occur on the under sides of rocks in 
riffle areas. 
obscura Hagen-Sites 4 and 7. 
socia Hagen-present at Sites 1, 2, 8, 15 and 16 and abundant at Sites 
4 and 14. 
Dolophilodes McLachlan 
D . distinctus (Walker)-widely distributed at flowing water sites. 
The larvae of this species construct a slender, finger-shaped nets 
attached to the underside of rocks in flowing water. 
P1IRYGANEIDAE 
The larvae occur in a wide variety of aquatic habitats including spring 
streams, marshes, lakes and temporary pools. 
Bankslola Martymov 
AQ 
Larvae are reported from lakes, marshes and sluggish streams where they 
construct a spiral case of short sections of plant material. 
JB. sp.-one specimen was collected at Site 18 (Falls Pond). 
Phryganea Linnaeus 
Larvae are reported from marshes and stream margins. Cases are built 
of plant material. 
P. sp.-vegetation at the margin of the St. John River (Site 1) and Falls 
Pond (Site 18). 
Ptilostomis Kolenati 
Larvae may be found in cool streams, lakes or temporary pools and con-
struct cases of leaf material. 
P. sp.- Sites 5, 12 and 15. 
POLYCENTROPODIDAE 
Larvae of this family are net-spinning caddisflies which feed upon organic 
particles filtered from the current. 
Neureclipsis McLoahlan 
The typical larval retreats in this genus are truopet-shaped nets that 
taper to a slender tube where the larvae lie concealed. Since the nets de-
pend upon flowing water to be effective, the larvae are restricted to flow-
ing waters, but usually occur in slower currents. 
_N. sp.- a single specimen was collected at Site 10. 
Polycentropus Curtis 
The larvae are predaceous and construct silk tubular retreats and inhabit 
a variety of habitats including pond and pool areas. 
P. sp.-Sites 4 , 6, 7, 12, 13 and 18. 
PSYCHOMYIIDAE 
Most larvae inhabit cool, running water where the larvae occupy silk 
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tunnels that are attached along their entire length to rocks, wood or other 
substrate material. Their diet consists mainly of detritus and its asso-
ciated fungi and algae. 
Psychomvia Latreille 
Larvae of Psychomyia occur in cold, swift streams. 
flavlda Hagen-a single specimen was collected at Site 5. 
nomada (Ross)-a single specimen was collected at Site 7-
RHYACOPHILIDAE 
The larvae are free living and construct neither a portable case or spin 
a fixed retreat. They are largely carnivorous and are characteristic of the 
fauna of cool streams. 
Rhyacophila Pictet 
R . acropedes Banks-one specimen was collected at Site 10. 
R . auctlloba Morse and Ross-Sites 4, 11 and 12. 
R . fuscula (Walker)-Sites 9, 11, 12, 13 and 16. 
Larvae are reported from under rocks in riffle areas. 
R . manistee Ross-widely distributed. 
R . mellta Ross-Sites 7. 8, 14 and 15. Larvae are reported from large 
streams that have long pools alternating with riffle areas. 
R . nlgrita Banks-Site 12 The larvae are reported from small brooks which 
have a low gradient. 
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Table 6 Numbers of Trichoptera collected at 18 sites in the St. John River 
area. 
Site 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
BRACHYCENTRIDAE 
Brachycentrus sp. * 3 1 * 2 7 * 2 * 
Micrasema sp. 6 
GLOSSOSOMATIDAE 
Glossosoma sp. 9 1 2 2 2 9 278 37 45 11 99 7 5 
HELICOPSYCHIDAE 
Helicopsyche borealis * * 
HYDROPSYCHIDAE 
Cheumatopsyche sp. 1 6 37 1 7 1 30 11 197 1 1 
Hydropsyche sp. 18 14 * 48 3 1 7 34 28 28 104 11 154 1 12 
Macronema zebratum 4 
Parapsyche apicalls * 
* 
HYDROPTILIDAE 
Agraylea sp. 
Hydroptila sp. 3 4 11 13 1 2 
Ochrotrichia sp. * 
Oxyethira sp. 2 * 1 1 15 
2 5 6 1 8 3 4 7 2 1 2 3 
LEPIDOSTOMATIDAE 
Lepidostoma sp. 
LEPTOCERIDAE 
Ceraclea sp. I l l 
Mystacides sepulcharlis * * 
M . sp. * ^ 
Nectopsyche albIda ? * 
Setodes sp.
 1
 * 
Traienodes aba 
LIMNEPHILIDAE *
 A 4 
Apatania sp. * *
 3 
Grammotaulis sp. * * 
Hydatophylax sp. * * * 
Limnephllus sp. 
Nemotaulius hostills * * i i 
psychoglypha subborealis 
Pycnopsyche sp. 
2 
* 
ODONTOCERIDAE 
Psllotreta sp. 
2 * * 
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Table 6 Continued. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
PHILOPOTAMIDAE 
Chimarra aterrima 15 * 1 18 2 
obscura 17 1 
C. socia 1 2 53 1 56 1 2 
Dolophilodes distinctus 1 3 6 1 2 19 1 22 1 
PHRYGANEIDAE 
Banksiola sp. 1 
Phryganea sp. * 1 
Ptilostomis sp. * * * 
POLYCENTROPODIDAE 
Neureclipsis sp. 1 
Polycentropus sp. * * 8 * * 2 
PSYCHOMYIIDAE 
Psychomyia flavida 1 
P\ nomada 1 
RHYACOPHILIDAE 
Rhyacophila acropedes 1 
R. acutiloba 1 1 11 
R. fuscula * 2 4 * 1 
R. manistee * 1 1 2 2 2 
R. melita * 1 1 * 
R. nigrita 3 
R. sp. I l l 
* indicates species collected only with a kick net 
? indicates tentative identification 
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LEPIDOPTERA (Butterflies and Moths) Terry M . Mingo 
The lepidoptera is a large mainly terrestrial order that includes 
several families having members that are aquatic or semi-aquatic. A single 
specimen was collected during this study. The keys of Hilsenhoff (1975) and 
Lange (1956) were used in its identification. 
PYRALIDAE 
Paraponyx Hubner 
Members of this genus are found in lentic habitats such as ponds or back 
water areas of streams where there Is an abundance of aquatic vegetation. 
The larvae construct cases of plant materials similar to those found in some 
genera of Trichoptera. 
]?. sp. — a single larva was collected at Falls Pond, Site 18. 
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AQUATIC COLEOPTERA (Beetles) Terry., M . Mingo 
Aquatic Coleoptera were collected from 17 sites. Species belonging 
to the Elmidae and Psephenidae were collected with Surber samplers from areas 
of rapidly flowing water while the remaining families were collected with 
kick nets from areas having reduced flow. 
in 12 genera of Coleoptera 
The distribution and abundance of the beetle species^is recorded in 
Table 7 The principle keys for identification were Brown (1972), Leech 
and Chandler (1956) and Malcolm (1971). Additional references to specific 
groups are included in the bibliography. 
DYTISCIDAE (Predaceous Water Beetles) 
Both adults and larvae are aquatic and predaceous. 
Bidessus Sharp 
J5. affinis Say - a single adult was collected at Site 15. 
Hydroporus Clairville 
H. (Oreodytes) sp.-a single adult was collected at Site 15. 
ELMIDAE (Riffle Beetles) 
These beetles are inconspicuous slow moving and are typically collected 
from well oxygenated rapids and riffle areas. They may also be collected in 
association with aquatic vegetation and submerged, decaying wood. 
The life cycle is generally long and may require 3 to 4 years and the 
adult life span is usually several seasons. Thus both adults and larvae may 
be collected at any time of the year. 
Dubiraphia Sanderson 
D. minima Hilsenhoff (adults) - a single specimen was collected at Site 15. 
]}. sp.-(larvae) - Sites 3, 4, 5, and 7. 
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Optioservus Sanderson 
0. ampliatus (Fall) (adults)-wldely distributed in tributary streams. 
0. ovalis (LeConte)-Chimenticook Stream and the Little Black River 
watershed. 
0. trivlttatus (Brown) - widely distributed, 
sp.-
Oulimnius Des Gozis 
0. latiusculus (LeConte) (adults) - Sites 12, and 13. 
Reported from gravel or underrocks in the riffle areas of very small 
streams. 
Promoresla Sanderson 
P. tardella (Fall) (adult)-abundant at Site 12 - reported to be com-
monely found among aquatic mosses. 
I\ sp.-(larvae) - present at Sites 4, 9, and 13 and abundant at Site 12. 
Stenelmis Sanderson 
bicarinata LeConte (adult)-one specimen was collected at Site 15. 
This species has not been previously reported from Maine. 
S^ . crenata (Say) (adult) - Sites 4, 5, and 7-
sp.- (larvae) - widely distributed. 
GYRINIDAE (Whirligig Beetles) 
Adults are surface film scavangers and feed upon insects which have fallen 
into the water. The larvae are aquatic and predaceous. 
Gyrinus (Geoffroy) 
G. sp.- Sites 3, 5, and 15. 
HALIPLIDAE (Crawling Water Beetles) 
Most adults are restricted to sheltered portions of the shore of areas 
of reduced current where they may be found crawling or creeping over submerged 
4H 
aquatic vegetation. 
Haliplus Latreille 
H. cribrarius LeConte (adult) - one specimen was collected at Site 6. 
HYDROPHILIDAE (Water Scavenger Beetles) 
These beetles are most commonly encountered in shallow, marshy habitats 
where there is an abundance of emergent vegetation and little or no water 
current. Adults are largely herbaceous and the larvae are generally pre-
daceous, and are normally found in shallow water among weeds and marginal 
debris. 
Hydrobius Leach 
H. fuscipes Linn - one specimen was collected at Site 16. 
PSEPHENIDAE (Water Penny Beetles). 
Only the larvae of this family are aquatic and typically occur in riffle 
areas where they occupy the interstitial spaces of the substrate. 
Ectopria LeConte 
nervosa Melsheimer (larvae) - Sites A and 5. 
Psephenus Haldeman 
P. herrickl (DeKay) - widely distributed 
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Table 7. Numbers of Coleoptera collected at 18 sites in the St. John River 
area. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
DYTISCIDAE 
Bidessus affinia * 
Hydroporus (Oreodytes) sp. * 
ELMIDAE 
Dubiraphia minima * 
D . sp. (larvae) 
Optioservus ampliatus 
ovalis 
0 . trivittatus 
0. sp. 
Oulimnius latulsculus 1 4 
Promoresia tardella 18 
P. sp.(larvae) 2 * 38 2 
Stenelmis blcarinata ? 1 
S^ . crenata 3 6 1 
S_. sp. (larvae) 1 7 6 1 13 * * 1 1 
GYRINIDAE 
Gyrinus sp. * * * 
HALIPLIDAE Haliplus cribrarius * 
HYDROPHILIDAE 
Hydrobius fuscipes 
PSEPHENIDAE 
Ectopria nervosa (larvae) 1 * 
Psephenus herricki (larvae)l 7 7 2 12 3 1 
5 * * 1 
4 2 1 3 4 
4 3 8 2 
1 1 2 2 5 1 
29 18 11 8 7 3 1 12 6 15 29 29 6 5 2 
* indicates species collected only with a kick net. 
? indicates tentative identification. 
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AQUATIC DIPTERA (Flies) 
Aquatic Diptera were collected from 18 sites. The distribution and 
abundance of the Diptera is recorded in Table 8. The principle references 
used in identification were Beck (1976), Johansen (1934, 1935, and 1952), 
Mason (1968), Stewart and Lock (1973) and Wirth and Stone (1956). Additional 
references for specific groups are included in the bibliography. 
CERATOPOGONIDAE (Biting midges or No-See-Ums) Terry M . Mingo 
The larvae are either predators or scavengers and are found in sand, 
mud, and algal or moss mats in the water or along the margins of watercourses. 
Palpomyia Meigen 
P^. sp.-widespread in the sampling area. 
Stilobezzia Kieffer 
JS. sp. - St. John River - Sites 2, 8, 16, and 17-
CHIRONOMIDAE (Non-biting midges) David L. Courtemanch 
Larvae of this family are abundant in almost every type of aquatic 
habitat. 
TANYPODINAE - midges which are predatory in the larval stage 
Conchapelopia (Fittk.) 
sp.-widely distributed. 
Ablabesmyia (Joh.) 
A . sp.-Site 18 (Falls Pond) 
Procladius (Skuse) Predominantly found in lentic habitats and a common 
inhabitant of profundal zone of lakes. 
P . sp.-Sites 12, 17 and 18. 
CHIRONOMINAE 
Chironomus (Meig.) 
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Predominantly found in lentic habitats and a common inhabitant of the 
profundal zone of lakes. 
C. sp.-Site 18 (Falls Pond). 
Dicrotendipes (Kieff.) 
D. sp.-Sites 2, 5, and 6. 
Microtendipes (Kieff.) 
M. sp.-widespread throughout flowing portions of the study area. 
Glyptotendipes (Kieff.) 
Predominantly a lentic inhabitant. 
G. sp.-Site 18 (Falls Pond). 
Polypedilum (Kieff.) 
sp.-widely distributed 
Cryptochironomus (Kieff.) 
Predominantly a lentic inhabitant 
C. sp.-Site 18 (Falls Pond). 
Endochironomus (Kieff.) 
E. sp.-Sites 4 and 18. 
Phaenopsectra (Kieff.) 
P. sp.-Site 4. 
Paralauternborniella (Lenz) 
P. sp.-Site 7 
Robackia (Brun.) 
A newly described genus. This is the first record for Maine. 
R. d e m e i U - Site 8. 
Harnlschia (Kieff.) 
H. sp.- Site 18 (Falls Pond) 
Tanytarsus (v.d. Wulp) 
sp.-widely distributed. 
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Cladotanytarsus (Kieff.) 
sp.-widely distributed. 
Micropsectra (Kieff.) 
M . sp.-Found only in flowing habitats at the study area but common in 
deep oligotrophic lakes in Maine. 
ORTHOCLADINAE 
Crlcotopus (v.d. Wulp) 
C. sp.-widely distributed 
Rheocricotopus (Thien. & Harn.) 
R. sp.-Site 1 
Cardiocladiua (Kieff.) 
C . sp.-Sites 1, 12 and 14. 
Qrthocladius (v.d. Wulp) 
Widespread in many aquatic habitats. 
0 . sp.-Sites 5 and 9. 
Psectrocladius (Kieff.) 
P. sp.-Site 11. 
Trichocladius (Kieff.) 
T. sp. - Site 3 
Trissocladius (Kieff.) 
T . sp. - Site 14. 
Zalutschia 
Z. sp. - Site 14. 
Corynoneura (Winn.) 
£ . sp. 
Eukiefferiella (Thien.) 
E. sp. - Site 14 
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EMPIDIDAE (Dance Flies) Terry M . Mingo 
These larvae are predaceous. 
Hemerodromia Melgen 
Larvae are reported to occur in the rocky substrates of small brooks. 
H. sp.-Sites 4, 7, 12 and 14. 
RHAGIONIDAE (Snipe Flies) Terry M. Mingo 
Atherix Meigen 
A. variegata Walker-widely distributed and locally abundant at flowing 
water sites. 
SIMULIIDAE (Black Flies) Terry M. Mingo and Leah S. Bauer 
Larvae are filter feeders and are found in rapidly flowing water attached 
to stones, vegetation or other objects. 
Simulium Latreille 
parnassum Malloch (adults) - Sites 3 and 17. 
This species may be a pest of man. 
penobscotensis Snoddy and Bauer (adults)-Sites 2, 4, and 9. 
This species has only recently been described and is one of the major 
pest species in the state. 
tuberosum (Lundstrom) (larvae) - Sites 3, 7, 11 and 14. 
venustum Say (larvae) - Sites 4, 14 and 17-
This is one of the most important pests of large animals, particularly 
horses but it may also attack man, cattle, sheep, deer and birds. 
TABANIDAE (Horse Flies and Deer Flies) Terry M . Mingo 
Most adult females of this family suck blood and readily attack man and 
animals. 
The larval stages of aquatic species may vary from rapidly flowing 
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streams to stagnant ponds. 
Chrysops Meigen 
Members of this genus are referred to as deer flies. Larvae occupy a 
wide range of aquatic habitats ranging from rapidly flowing streams to pond 
margins. Substrates range from organic muck, silt and clay to sand and 
gravel. 
sp.-Sites 3 and 5. 
Tabanus Linnaeus 
Members of this genus are among the largest of the family and are com-
monly called "horse flies" or "greenheads" 
T. sp. - Sites 1, 2 and 7. 
TIPULIDAE (Crane Flies) Terry M . Mingo 
Larval habitats are diverse. 
Antocha Osten Sacken 
The larvae of this genus are usually found in swiftly flowing water. 
The immature stages are protected by a silken case which is spun by the 
individual larvae and attached to stones in the stream bed. Larvae feed 
upon algal encrustations of the substrate. 
A . sp. - Sites 4, 5, 7, 10 and 14. 
Dicranota Zetterstedt 
Larvae are reported to occur along muddy banks of stream and ponds. 
D . sp.-Sites 3, 11 and 12. 
Hexatoma Latreille 
The immature stages of this genus are found in sand and gravel near 
running water, especially along larger streams. Larvae are also frequently 
collected from bottom silt or from under stones in shallow flowing water. 
H. sp. - widely distributed. 
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Limnophila Macquart 
The larvae are carnivorous. 
L. sp. Sites 3 and 9. 
Tipula Linnaeus 
Larvae are found under stones within the stream bed, in drift at the 
margin of streams, or under tussocks of grass at the water's edge. 
T. sp. - Sites 4, 12 and 13. 
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Table 8. Numbers of Diptera collected at 18 sites in the St. John River area. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
CERATOPOGONIDAE 
Palpomyia sp. * 2 1 1 * 2 * 3 3 2 1 
Stilobezzia sp. 1 1 2 1 
CHIRONOMIDAE 
Conchapelopia sp. 1 * 2 7 2 
Ablabasmyia sp. * 
Procladius sp. * * 3 
Chironomus sp. * 
Dicrotendipes sp. 1 1 * 
Microtendipes sp. 3 1 1 77 1 8 4 71 2 1 6 4 
Glyptotendipes sp. * 
Polypedilum sp. * 1 * * * 1 1 1 2 1 * 
Cryptochironomus sp. 1 
Endochironomus sp. 1 * 
Phaenopsectra sp. 1 
Paralauternborniella sp. 2 
Robackia demeiji 1 
Harnischia sp. * 
Tanytarsus sp. 1 * * 1 1 2 
Cladotanytarsus sp. 1 9 3 1 * 
Micropsectra sp. 1 1 1 2 1 6 2 1 1 
Cricotopus sp. 1 2 1 5 5 1 * 
Rheocricotopus sp. 1 
Cardiocladius sp. 1 2 4 
Orthocladius sp. 2 * 
Psectrocladius sp. * * 
Parametriocnemus sp. 1 
Trichocladius sp. * 
Trissocladius sp. 1 
Zalutschia sp. * 
Corynoneura sp. * * 
Eukief feriella sp.? 1 
EMPIDIDAE 
Hemerodromia sp. 1 2 1 3 
RHAGIONIDAE 
Atherix variegata * * * 16 1 7 1 * 1 1 123 32 9 1 
SIMULIIDAE 
Simulium parnassum(adult) 1 1 
Simulium penobscotensis 
(adult) 1 1 2 
Simulium tuberosum 3 1 1 4 
Simulium venustum * * * 
59 
Table 10. (continued) 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
TABAENIDAE 
Chrysops sp. 1 * 
Tabanus sp. 1 * 1 
TIPULIDAE 
Antocha sp. 2 1 2 2 1 
Dicranota sp. 1 7 9 
Hexatoma sp. 5 5 1 * 1 * 3 8 2 1 3 4 1 3 
Limnophila sp. 
Tlpula sp. 
Unidentified pupae 
* 
1 1 
? indicates tentative identification 
* indicates species collected only with a kick net 
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Non-Insect Aquatic Macroinvertebrates David L . Courtemanch 
A variety of non-insect invertebrates were found in the samples. Their 
distribution and abundance is recorded in Table 9. The principle keys for 
identification were Pennack (1953) and Edmundson (1959). Additional refer-
ences for specific groups are included in the bibliography. 
Phylum COELENTERATA (Hydroids) 
Hydras are widely distributed in fresh water habitats. They are sessile 
and may be found attached to stones, twigs, vegetation or detritus. 
Hydra americana (Hyman) - Site 18 (Falls Pond). 
Phylum ANNELIDA (Aquatic Earthworms and Leeches) 
Aquatic earthworms and leeches are widely dsitributed in aquatic 
habitats. 
Class Oligochaeta (Aquatic Earthworms) 
Tubifex (Lamark) ? 
T. sp.-Sites 11 and 18. 
Limnodrilus (Claparede) 
L. sp.-Site 12 
Luinbricus 
_L. sp.-widely distributed. 
Lumbriculus (Grube) 
sp.-widely distributed. 
Pristina (Ehrenberg) 
P. sp. - Site 1. 
Stylaria (Lamark) 
fossularis (Leidy)-Site 5. 
_S. proboscidea (O.F.M.)-Sites 6 and 18. 
Nais (Mliller) 
N. sp.-widely distributed 
Class Hirundinea (Leeches) 
Common in ponds, marshes and slow streams. 
Helobdella (E. Blanchard) 
H. stagnalis (Linnaeus)-Site 18. 
Dlna (E. Blanchard) 
D . sp. ?-Site 6 and 18. 
Phylum ARTHROPODA (Non-insect Arthropods) 
Class Crustacea 
Subclass Ostracoda (Seed Shrimps) 
Widely distributed in fresh water habitats. 
Unidentified - Site 18 (Falls Pond). 
Subclass Malacostraca 
Order Amphipoda (Scuds) 
Widely distributed in fresh water habitats. 
Hyallela azteca (Saussure)-Sites 15 and 18. 
Order Decapoda (Crayfish) 
Widely distributed in fresh water habitats. 
Orconectes sp.-Sites 4 and 13. 
Order Acarina (Water Mites) 
Widely distributed in fresh water habitats. 
Arrenurus sp.-Sites 5 and 18. 
Unionicola sp.-Site 18. 
Limnesia sp.-Sites 5, 6, and 18. 
Unidentified-Site 6. 
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Phylum MOLLUSCA 
Widely distributed, particularly In lentic habitats. 
Class Gastrapoda (Snails) 
Anmicola (Gould and Haldeman) 
A . sp.-widely distributed 
Gyraulus (Charpentier) 
G. sp.-Sites 17 and 18. 
Planorbula (Haldeman) 
P . sp.-Site 18. 
Valvata (Mllller) 
V . tricarinata (Say) - Sites 5, 17. and 18. 
V . sp.-Site 18 
Physa (Draparnard) 
P. sp.-widely distributed. 
Hellsoma (Swainson) 
H. sp.-Sites 1, 6, 17 and 18. 
Ferrissia (Walker) 
F. sp.-Sites 6, 7, 9 and 18. 
Class Pelecypoda (Clams) 
Sphaerium (Scopoli) 
sp.-Sites 2, 5, 16 and 18. 
Pisidium (Pfieffer) 
P. sp.-widely distributed. 
Lampsilis (Rafinesque) 
L . sp.-Site 6. 
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Table 9. Numbers of non-Insect macrolnvertebrates collected at 18 sites in the 
St. John River area. 
Site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
COELENTERATA 
Hydra americana 
ANNELIDA 
Oligochaeta 
Tubifex sp.? 
Limnodrilus sp. 
Lumbricus sp. 
Lumbrlculus sp. 
Prlstina sp. 
Stylarla proboscidea 
Stylaria fossularis 
Nais sp. 
Hirudinea 
Helobdella stagnalis 
Dina ? 
3 5 5 1 1 
1 
* 
1 11 1 
1 * 1 * 
2 2 14 7 2 1 4 6 2 4 * 
1 1 3 1 * 
ARTHROPODA 
Crustacea 
Ostracoda 
Amphipoda 
Hyallela azteca 
Decapoda 
Orconectes sp. 
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* 
Acarina 
Arrenurus sp. 
Unionicola sp. 
Limnesia sp. 
Unidentified 
* * 
MOLLUSCA 
Gastropoda 
Amnicola sp. 
Gyraulus sp. 
Planorbula sp. 
Physa sp. 
Valvata sp. 
Valvata tricarinata 
Hellsoma sp. 
Ferrissia sp. 
Pelecypoda 
Sphaerium sp. 
Pisidium sp. 
bampsilis sp. 
* 1 1 * * 
* * 
* 1 
* * * 
23 43 2 16 * 20 
2 
* * * 
* 
* 
* 
* * 
* * 
t 
* 
2 
* indicates species collected only with the kick net. 
? indicates tentative identification. 
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DISCUSSION 
The survey revealed a rich and v a r i e d , primarily rheophilic (flowing 
water) fauna. Undoubtedly there are many a d d i t i o n a l forms present in the 
area. The collecting methods were necessarily superficial due to the lim-
itations of time and all possible habitats were not investigated. The fact 
that collections were made only during September meant that forms which were 
in the egg stage, buried deep in the substrate or in a terrestrial adult 
stage would not be collected. Also it was impossible to identify many of 
the immature forms collected. Specific identification of aquatic insects 
requires that they be reared to the adult form. 
Of the species identified a number represented new distribution records 
and a probable new species was also collected. 
In attempting to identify the forms that would persist if the project 
was implemented, it is necessary to define the habitat changes that would 
occur. These have been reviewed (USACE 1977). The Dickey Lake area refers 
to that region which would be innundated by the proposed Dickey D a m and 
includes Sites 2-15 and Site 18. The Lincoln School Reservoir is that region 
that would be innundated by the Lincoln School D a m and includes Site 16 and 17. 
17. Predictive analysis indicates the general characteristic of the two im-
poundments. Dickey Lake would represent a d e e p , dimictic oligotrophic im-
poundment (following initial innundation of forest lands when a steady state 
had been reached). Because of the effects of the winter powerpool d r a w d o w n , 
the littoral (shallow water) zone would be subjected to annual cycles of 
freezing, dessication and erosion resulting in reduction or elimination of 
the macrophyton (rooted plants) and periphyton (attached organisms) usually 
characteristic of this a r e a . Immediately lakeward of the drawdown a r e a , an 
area of fine-grained sediment deposition would develop as a result of w a v e 
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and ice action in the littoral region. This would form a habitat suitable 
for littoral burrowing forms. The greater percentage of the impoundment's 
benthic habitat would, however, be in the profundal (deep water) zone and be 
largely composed of flooded forest. It is predicted that different benthic 
communities would be present in the area during different successional phases 
following the closure of Dickey Dam. Initial flooding of the forest would 
provide a habitat rich in detritus including standing trees and a profundal 
habitat characteristic of eutrophic lakes. As the forest litter was utilized, 
conditions would shift to those more characteristic of an oligotrophic lake. 
The Lincoln School Reservoir is predicted to be turbulent, isothermal, 
well-oxygenated, and completely mixed with relatively low water temperatures. 
Short term water level fluctuations would render much of the littoral sub-
strate unsuitable for macrophyton or periphyton. Zooplankton would be abun-
dant as a result of imput from Dickey Lake, 
Based on the habitat requirements indicated by the distribution of the 
organisms in the study area and from a review of the literature it is appar-
ent that much of the fauna now present at the sampling sites in the study 
area would not be present in Dickey Lake (Table 10). The change from a lotic 
to a lentic habitat would eliminate organisms dependent on flowing water. 
Many insects are dependent on the current to renew oxygenated water in con-
tact with their respiratory surfaces. Others are dependent on material in 
the current for food which is filtered out by special structures (black flies) 
or nets (caddisflies). Other insects are dependent on the rock or gravel 
substrate associated with lotic habitats for shelter or attachment sites. 
Other insects are dependent on periphyton or macrophyton for food, shelter, 
or a source of case building material. 
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Among the aquatic insects, the Plecoptera (stoneflies) are confined to 
flowing water situations and it is not anticipated that any would be present 
in Dickey Lake. Most of the Ephemeroptera (mayflies) collected were also 
characteristic of flowing water habitats and would not survive. If suitable 
plant material was available the genera Callibaetis and Cloeon might persist 
in the margins of the lake along with Caenis. Depending on the nature of the 
substrate in the littoral zone, genera of Ephemeridae (burrowing mayflies) 
might persist. Among the Odonata (dragonflies and damselflies) those forms 
characteristic of ponds or slow flowing habitats, certain genera of Aeshnidae 
and Coenogorionidae might persist if sufficient shelter and prey species 
were available. Among the Hemiptera (bugs) the surface dwelling predaceous 
forms, the Gerridae (water striders), Mesovellidae (water treaders), and 
Veliidae (small water striders) seem most likely to be enhanced. All forms 
of Megaloptera (fishflies and alderflies) collected were confined to flow-
ing water and would not be expected in Dickey Lake. Most of the Trichop-
tera (caddis flies) collected were flowing water forms and would not persist. 
Possible exceptions are certain genera of Leptoceridae and Limnephilidae. 
Among the Coleoptera (beetles), the surface dwelling Gyrinidae seem most 
likely to be enhanced. The Diptera, especially the Ceratopogonidae and 
Chironomidae wculd probably comprise an important component of the Dickey 
Lake fauna. It is anticipated that most of the chironomid genera collected 
would be present in the littoral area of the impoundment. Certain of the 
genera collected would be present in the littoral area of the impoundment. 
Certain of the genera, Procladius, Chironomus, Micropsectr a, Tanytarsu s. 
Endochironomus, Phaenopsectra might also persist in all 
or part of the profundal zone as they are present in the profundal zone of 
stratified Maine lakes. 
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Among the non-insects collected hydras would probably persist but it is 
uncertain if the amphipods would. The leeches, crayfish and water mites 
would probably persist in the littoral zone. Among the clams collected, 
Lampsilis sp., Psidium spp. and Sphaerium spp. would be expected to persist 
in the littoral zone while Pisidium sp. would also be found in the profundal 
zone. Most of the genera of snails would be expected to persist in the 
littoral zone. 
A more varied fauna would be expected to persist in the Lincoln School 
Reservoir with a number of rheophilic forms included. Exactly which of the 
existing species would survive the low temperature regime is difficult to 
say. Filter feeders such as net-spinning Trichoptera and black flies might 
be abundant. 
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Table 10. Prediction of genera of macroinvertebrates persisting in the 
Dickey Lake area should implementation of the proposed Dickey-
Lincoln School Lakes project take place. 
Genera 
Would not 
persist 
Persist in 
limited areas 
Persist 
widely 
INSECTS 
Plecoptera (Stoneflies) 
Paracapnia 
Alloperla 
Leuctra 
Paraleuctra 
Acroneuria 
Neoperla 
Paragnetina 
Phasganophora 
Isogenus 
Isoperla 
Allonarcys 
Pteronarcys 
Taenipteryx 
x 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Ephemeroptera (Mayflies) 
Baetis 
Callibaetis 
Centroptilum 
Cloeon 
Pseudocloeon 
Baetisca 
Caenis 
Ephemerella 
Ephemera 
Hexagenia 
Lithobrancha 
Epeorus 
Heptagenia 
Rithrogena 
Stenocron 
Stenonema 
Leptophlebia 
Paraleptophlebia 
Metretopus 
Potamanthus 
Isonychia 
Tricorythodes 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Odonata 
Aeshna 
Boyeria 
Cordulegaster 
Helocordulia 
(Dragonflies & damselflies) 
x 
x 
X 
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Table 10. (continued) 
Would not Persist in Persist 
persist limited areas widely 
Neurocordulia x 
Gomphus x 
Hagenius x 
Hylogomphus x 
Ophiogomphus x 
Stylogomphus x 
Macromia x 
Calopteryx x 
Enallagma x 
Nehalennia x 
Hemiptera (Bugs) 
Calllcorixa x 
Sigara x 
Trichorlxa x 
Gerris * 
Ranatra x 
Buenoa x 
Mesovelia
 x 
Rhagovelia
 x 
Megaloptera (Alderflies & fishflies) 
Nigronla
 x 
Sialis
 x 
Trichoptera (Caddisflies) 
Brachycentrus 
Micrasema 
Glossosoma 
Helicopsyche 
Cheumatopsyche 
Hydropsyche 
Macronema 
Parapsyche 
Agraylea 
Hydroptila 
Ochrotricha
 x 
Oxyethira 
Lepldostoma 
Ceraclea 
Mystacldes 
Nectopsyche 
Setodes 
Traienodes 
Apatania 
Grammotaulis
 x 
Hydatophylax 
x 
X 
X 
X 
X 
X 
X 
X 
/ w 
Table 10. (continued) 
Would not Persist in Persist 
Genera persist limited areas widely 
Limnephilus ? 
Nemotaulis ? 
Psychoglypha X 
Pychopsyche X 
Psilotreta X 
Chimarra X 
Dolophilodes X 
Banksiola X 
Phryganea X 
Ptilostomis X 
Neureclipsis X 
Polycentropus X 
Psychomyia X 
Rhyachophila X 
Lepidoptera (Moths & butterflies) 
Paraponyx ? 
Coleoptera (Beetles) 
Bldessus X 
Hydroporus X 
Dubiraphia X 
Optioservus X 
Oulimnius X 
Promoresia X 
Stenelmis X 
Gjrinus X 
Haliplus X 
Hydrobius X 
Ectopria X 
Psephenus X 
Diptera (Flies) 
Palpomyia X 
Stilobezzia X 
Conchapelopia X 
Ablabesmyia X 
Procladius X 
Chironomus X 
Dicrotendipes X 
Microtendipes X 
Glyptotendipes X 
Polypedilum X 
Cryptochironomus X 
Endochironomus X 
Phaenopsectra X 
Paralauternborniella ? 
Robackia 
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Table 10. (continued) 
Would not Persist in Persist 
Genera persist limited areas widely 
Harnischia X 
Tanytarsus X 
Cladotanytarsus X 
Micropsectra X 
Cricotopus X 
Rheocricotopus ? 
Cardiocladius X 
Orthocladius X 
Psectrocladius X 
Parametrionemus X 
Trichocladius X 
Trissocladius X 
Zalutschia X 
Corynoneura ? 
Eukiefferiella X 
Hemerodromia x 
Atherix X 
Simulium X 
Chrysops X 
Tabanus X 
Antocha X 
Dicranota X 
Hexatoma X 
Llmnophila X 
Tipula X 
NON-INSECTS 
Coelenterata (Hydroids) 
Hydra 
Annelida (Aquatic earthworms & leeches) 
Limnodrilus 
Tubifex 
Lumbriculus 
Nals 
Pristina 
Stylaria 
Dina 
Helobdella 
Arthropoda 
Crustacea 
Hyallela 
Qrconectes 
Arrenurus 
Unionicola 
x 
x 
X 
X 
X 
X 
X 
? 
? 
? 
X 
X 
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Table 10. (continued) 
Genera 
Would not Persist in Persist 
persist limited areas widely 
Limnesia x 
Mollusca 
Gastropoda (Snails) 
Amnlcola x 
Gyraulus x 
Planorbola x 
Valvata x 
Physa x 
Helisoma x 
Ferrissia x 
Pelecypoda (Clams) 
Sphaerium x 
Pisidium x 
Lampsilis x 
SHORELINE FROSTON POTENTIAL 
1 DICKEY LAKE RESERVOIR 
a . Operation of Dickey Reservoir. The top of the dam embankment is 
at elevation 925. The maximum normal power pool is at elevation 910 
(spillway crest elevation) while the minimum power pool is at elevation 
868. 
Initial filling of the reservoir will start in June of the fifth con-
struction season. It will take at least three spring runoff seasons to 
obtain an operational pool level and a minimum of four seasons to fill the 
pool. 
The pool w i l l be drawn down during the winter months when electric 
loads are maximum and precipitation accumulates in the basin in the form 
of snow providing little runoff. 
Maximum drawdown during the winter months will normally be about 22 
feet resulting in the exposure of about 17.700 acres of reservoir shore; 
the pool w i l l very rarely be drawn down below elevation 880. The minimum 
power pool level of 868 feet msl w i l l be attained very infrequently (once 
in 41 years of simulated operation), and will occur in March just prior to 
the spring refill s e a s o n . Maximum rate of drawdown of Dickey Lake will be 
about 0.5 inch/hour This rate will occur when generating at full turbine 
capacity coincident with negligible inflow. Rarely would the lake drop 
more than 2.0 inches per d a y . The me.lt of the snowpack will cause the pool 
to rise during the months of A p r i l , May and June when electric loads are 
m i n i m u m . Maximum rate of rise of the pool will be about 2.0 inches per 
hour which is based upon storage of the maximum flood of record and 
assuming negligible discharge; an extremely rare occurrence. 
b . Surflcial Geology. The Saint John River, its tributaries and 
the Allagash River occupy valleys that contain deposits of glaciofluvial 
sand, gravel and occasionally clay. The granular deposits along the 
Kaint John Valley appear to represent a valley train which resulted from 
the wasting of the last continental glacier. The larger streams have cut 
through the glaciofluvial deposits so that sand and gravel are exposed on 
the valley sides as high as 75 to 100 feet above the present riverbed. 
Stream terraces occurring along the Saint John River valley are irregularly 
developed. Slump features and steep dips in these terraces indicate that 
they may have been deposited in contact with glacier ice. 
One drainage feature in this area is generally different than in the 
rest of Maine. The main drainage lines of the subglacial surface were 
tributary to the Saint John River and so sloped into the ice instead of 
towards the margin of the ice. The subglacial streams must therefore have 
been sluggish or ponded and without the tendency to swift flows character-
istic of esker streams. The result is that the gravels of Aroostook County 
tend to be small in amount and poor in quality due to the predominance of 
soft slate particles. 
The Saint John Valley along the international border runs at nearly 
rtght angles to the direction of the ice movement and is therefore dif-
ferent from most valleys in Maine. The effect of glacial erosion is not 
apparent because the valley is so deeply filled by later deposits. One 
example of this is at the proposed damsite. Subsurface investigations 
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show deposits of fine sediments over 200 feet thick overlying a glacial 
till blanket which covers the underlying bedrock. 
T h e valley is now an alluvial flood plain bordered by terraces of 
fine gravel and sand near the river while high on the valley walls are 
irregular kame and till terraces. The lower terraces are well stratified 
and appear to have been deposited in quiet water The higher terraces 
were deposited along the ice as it receded from the valley w a l l s . Recent 
aerial photo-geology surveys indicate relatively few eskers and kame ter-
races rising from the valley floors. The valley terraces between the towns 
of S t . Francis and Allagash contain gravel banks which may be 100 feet or 
m o r e in h e i g h t . 
The upland areas away from the major drainage features are largely 
covered by glacial drift composed of variable silty, gravelly sand with 
cobbles and boulders. These materials are deposited in a blanket of vary-
ing thickness over the b e d r o c k . The till cover is generally thin over rock 
hills and deeper in the valleys and is absent on the crests and steeper 
slopes of some hills leaving the rock exposed. Composition of the till re-
flects in general the characteristics of the underlying bedrock. For example, 
silty to clayey till occurs w h e r e shale or limestone is the dominant bedrock 
type and sandy till is more evident where its constituents were derived from 
sandstone conglomerate and quartzitic rock formation. The thicker formations 
of till are generally concentrated on the lower hillsides and valley locations. 
In the valley w h e r e diverted rivers have crossed old low bedrock divides or 
e n c o u n t e r e d rock spurs on the old valley walls, the streams have cut through 
the till and exposed the b e d r o c k . 
c. Potential for Shoreline Erosion from Land Slides. The natural 
material on the earth slopes within the deeper power pools as indicated 
by the photo-geology surveys and field reconnaissance is predominantly 
a compact cohesive glacial till. However, in the upper shallower reaches 
of the reservoir, the natural materials will consist of glacial-fluvial 
sand and gravel terrace deposits. 
The natural till slopes vary from about 1 vertical on 3 horizontal to 
about IV on 6H or even flatter. The terrace slopes vary from about IV on 
1.5H to IV on 11H. 
The high shear strengths of the glacial till combined with the flat 
slopes minimize the possibilities of any slides occurring during the rise 
and fall of the reservoir pool. Some local slides will occur in the ter-
race deposits where the slopes are steeper than about 1 vertical on 1.75 
horizontal. These slides will not occur over a broad front and will be 
separated from each other by considerable distances. Characteristics of 
the glaciofluvial materials are such that any slides which occur will be 
rotational block slumps or planar block glides which will not travel great 
distances out into the reservoir and will not involve large amounts of 
slumped material. The coarse-grained characteristics of the materials will 
cause only a slight increase in suspended sediment and turbidity levels in 
the area adjacent to the slides. The suspended sediments will quickly set-
tle out and the contribution to the silt loading of the reservoir will be 
negligible. 
Any problems involving the stability of reservoir slopes will occur 
during the first filling of the reservoir or during the first substantial 
drawdown. 
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:er d. Potential for Shoreline Erosion from Wave Action. The perimet* 
of the entire Dickey Reservoir will be cleared between elevation 828 (40 
feet below minimum power pool) and elevation 913 (3 feet above spillway 
crest) This bearing will leave an average slope distance of 110 feet 
(assuming a 1 vertical on 5 horizontal slope) exposed to wave action during 
normal power pool operations (Elevations 910 to 888) , 
The orientation and nonuniform cross section of the lake will prevent 
generation of large surface waves near the shoreline. Average wave heights 
during the summer months are estimated to be between 1 and 2 feet at the 
exposed shorelines and considerably less elsewhere. Maximum wave action 
from May through November will generally be against the shoreline between 
elevations 900 and 910. The surface of the lake and shoreline will be 
covered by an ice sheet during the winter and early spring months while the 
power pool is undergoing drawdown. The ice sheet will greatly reduce the 
generation of waves while the stranded ice cakes will protect the shoreline 
from wave erosion. 
Erosion of the shoreline will be minimized by the characteristics of 
the natural material which is predominantly a compact, glacial till. This 
material is composed of variable silty, gravelly sand containing cobbles 
and boulders and is highly resistant to erosion. In the more exposed areas, 
stumps will he cut about 3 feet high to reduce wave action. in the upper 
reaches of the reservoir the sand and gravel terrace deposits will be exposed 
to the action of even smaller waves. 
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As a wave strikes the reservoir slopes, the water rushes upward on 
the slope and then tumbles back downward. The water moving up and down 
will gradually wash out the fine grained materials between the coarser 
grained gravels, cobbles and boulders. Over a relatively short period of 
time the waves will wash away the fines and leave a self-protecting layer 
of gravels, cobbles and boulders. There would undoubtedly be some turbid-
ity adjacent to the shoreline, especially in the glacial till areas during 
the initial filling and for a period of a year or two later. The degree 
of turbidity will depend on the wave heights, frequency of storms, charac-
teristics of the slope materials and the percentage of coarse-sized frag-
ments contained in the slope materials. Experience in other New England 
reservoirs involving similar materials and wave heights indicate that about 
12 to 18 inches of shore line in critical areas could be washed out before 
the banks are stabilized by natural methods (self-armoring) and that there 
will only be a slight increase in suspended sediment adjacent to the shore 
line. The suspended sediment will not travel great distances before settling 
out nor will it affect the quality of reservoir or discharge waters. 
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2. LINCOLN SCHOOL RESERVOIR 
a. Operation of Lincoln School Reservoir. The top of dam embank-
m e n t is at elevation 630 msl. With the initial development at Dickey 
D a m , Lincoln School Lake will have a 17-foot maximum operating range 
b e t w e e n elevations 595 and 612 feet msl. Shore area of 620 acres is 
encompassed by this elevation b a n d . Under typical operating conditions 
it is expected that the pool might fluctuate about 12 feet weekly with 
6 to 7 foot fluctuations on a daily basis. Maximum rates of change in 
pool elevation will be about 1 foot per hour. With the ultimate devel-
opment (pump back capability) at Dickey, the operating range will be 30 
f e e t , from el evations 590 to 620 (encompassing a shore area of 1200 acres) 
and the pool will fluctuate about 22 feet weekly with 8 to 12 foot fluctu-
ations on a daily b a s i s . 
b . Potential for Shoreline Erosion from Landslides. The natural 
m a t e r i a l s in the earth slopes within the operating pool (as indicated by 
the photo-geology surveys and field reconnaissance) are composed predomi-
nantly of sand and gravel valley terraces of considerable height. The 
n a t u r a l slopes of these outwash and alluvial terraces vary from about 1 
v e r t i c a l on 1 horizontal to IV on 2.5H, and average about IV on 1.5H. The 
high shear strengths and free draining characteristics of the sands and 
gravels w i l l reduce the possibilities of earth slides occurring during the 
rise and fall of the reservoir pool, however, some slides will occur where 
the slopes are steeper than about IV on 1.75H. These slides will occur as 
rotational block slumps or planar block glides and will travel only very 
short d i s t a n c e s . The m a t e r i a l w i l l be deposited at the toe of the existing 
s l o p e . 
7 
Experience in New England reservoirs with similar coarse-grained 
materials indicate that there will only be a slight increase in suspended 
sediment and turbidity levels in the area adjacent to the earth slides. 
These sediments will quickly settle out and will not affect the quality 
of reservoir or discharge waters. It is anticipated that the majority of 
the landslides will occur during the first year of project operation. 
c. Potential for Shoreline Erosion from Wave Action. The perimeter 
of the reservoir will be cleared between elevation 620 (spillway crest 
elevation) and elevation 585 (5 feet below minimum power pool). Clearing 
will leave an average slope distance of 50 feet (assuming an average slope 
of IV on 1.5H) of shore line exposed to wave action. Average wave heights 
from May thru November are estimated to be less than 1 foot. 
As the waves strike the reservoir slopes which are predominantly ter-
race deposits of sands and gravels, the water rushes upward and tumbles 
back downward. The wave action will gradually wash out the fine-grained 
materials between the gravel, cobble and boulder size particles. Over a 
period of a year or so, a protective layer of these coarser particles will 
be left on the exposed slope which particles will retard further erosion. 
Initially the waves will tend to cut a notch in the natural bank materials 
lust above the water line and create a relatively flat b e a c h . A series of 
steps with flat benches will tend to form within the fluctuating pool. 
Eventually these slopes will armor themselves (year or so) and erosion will 
cease. Ln areas where erosion continues, layers of dumped rock riprap will 
be placed to prevent further erosion. 
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Due to the coarse-grained characteristics of the shoreline materials, 
the silt loading will be minimal and will not adversely affect the quality 
of the discharge waters. 
9 
